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(57) Abstract: It is intended to provide a process for 
producing a glycoprotein having a mammalian type 
sugar chain characterized by comprising transferring 
and expressing a-l,2-mannosidase in a sugar chain 
biosynthesis pathway gene mutant of a methylotroph yeast 
under the control by a potent promoter, culturing in a 
medium the methylotroph yeast cells having a foreign gene 
transferred thereinto, and then harvesting the glycoprotein 
having the mammalian type sugar chain from the culture 
medium. Using a newly bred methylotroph yeast carrying 
a sugar chain mutation, a neutral sugar chain identical with 
a high mannose type sugar chain produced by mammalian 
cells such as human cells or a glycoprotein having such 
a neutral sugar chain can be produced in a large amount at 
a high purity. By transferring a gene in a mammalian type 
sugar chain biosynthesis pathway into the above-described 
mutant, a mammalian type sugar chain such as a hybrid 
sugar chain or a complex sugar chain or a protein having a 
mammalian type sugar chain can be efficiently produced. 
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w m ft 

e^-fc/MSfr (er) j^a • ii^^^scttiotM^^fc, mwimmm 

L&^£>> Saccharomyces cerevisiae&ffi VNfcM 6 SC^M^— ^OtfiJ^fftftj^ 
^tJ5r^V^T^M*^'fS< ^ Saccharomyces cerevisiae i^c£>f£-g:£ffiV^c:?l5fc^ 
6W^^O^^ s MI§^tb"C^fcio Shizosaccharomyces pombe . 

Kluyveromyces lactis , n fn7^f fO|*^t$)5. 

n fp7it ^ / —^^'fbtt^-e: ; methylotrophic yeast ; 
methanol-utilizing yeast) ft, * ? / — ^Sr^— <D^M t ^ t 

&x% z&mx^ ^sfifiliit isxmh i^^xv^s (K.woifS 

TNonconventional Yeasts in BiotechnologyJ (1996)) 0 -?:<Dg!& t LT{i s 

. 1 
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^5, SCP (Single Cell Protein) t \*X<D%HmitfiVttiS flf'^^ gcffift 
K07- if&tfT/Vn — /V^^v^— H<DftmK£ , ~m'fb^**T^b$tl,> 

T <5 CD Ocandida boidinii ^ Hansenula polymorpha ^ Pichia pastoris ^ 
Pichia methanol i ca <D 4g X 5 „ ^;ft^;faCD3§m^ K^l^T^li K^II, 
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itKlOVN-Ctt. U?^^*m^tz.mffi^(Om.^<Dj3m^MZ-, HPLC-^NMR, FAB- 

m*-t£. ^y^n^m^-^ (epo) ^mm-??* ^ y—jfi/mmkm* (tpa) 

{^tLT^fc S£ff«mMlL 36, 775-788 (1991)) 0 afr&^ffiife*. 

(Takeuchi and Kobata, Glycobiology, 1, 337-346 (1991)) 0 JEfcx 
mm<DMi&, mm. (manZGlcmc2\Z.fa&ir%Glcmc\Z.&<>XT&i&i$frZ> 

fc (Takeuchi et al. , Proc. Natl. Acad. Sci. USA, 86, 7819-7822 (1989) )„ 
TV^ (Misaizu et al. , Blood, 86, 4097-4104 (1995) )„ wtLt-fl^fc^Jfi^ ^ 

y-r ist£¥<DfiLmmm£Wx~hM,bti, mm^mto^T/^^^-t^^bt* 
•fi^t h—x&ntn-f-z b, ^mm^M(Du^f-^\z. x^xmm^n. 

jt^MZL^^U-C L£ 5 r ^3dS^ l V>f£$tL-CV>S (Ashwe 11 and Harford, Annu. 
Rev. Biochem. , 51, 531-554 (1982) ; Morell et al. , J. Biol. Chem. , 243, 
155-159 (1968)) » 

mm&nvmmia*. Asn*£<£M (nd % Afys, o-gicnacm 

— X5, ^yar^/ni?- *ffNfr • *'9HiIl— fiR • *#:£#$ji/slllfc*t 
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f-^oc^TV 74 y ^ N 191-208 (1994)) . *ft^Jft@^©£^fifeS£B&«r«F*>x 

(ER) XmmBW(D^M<Dm^l (Asn-X-Ser;£fcteThr) ^1fc&&jnZ> 0 ^CKl^u 

8^IiN-7tf^ =t -9" 5 f 2 iSd' h ft 3 M8^ -v ^ y — ^Iti 
(Man8GlcNAc2) #^J&£*b5„ i©M vyy-^Iil'^f tSiai 

BtfLSS"e^: # < Ift o T V> 5 (Genunill, T. R. , Trimble, R. B. , Biochim. 
Biophys. Acta., 1426, 227 (1999) ) Q 

^is; i/\?B&$:*nM-rz>mmx3bZ> a -^>y 1 ( a -i,2-^y/ v 

(Man5-8GlcNAc2) H\ ^>f ^ V / — *W. £: ^"Cfc 
aS^tf^tbfcMS^^-^^y — (Man5GlcNAc2) {'N-Tir ^;V^f;V =t -f- 
>=/Vf7^7x7^ (GnT) IflSfMJ N-T-fe^vV^V=i If ^ >-£rl^X 
GlcNAcMan5GlcNAc2^b^5^0^^^-rSo w CD 5 &£b"C"C^ fcitH 
#U2?Hj& W/PyK) ^iP?«*tb^>o 3£i-> o-^yy^- £11. GnT-II 
GlcNAc2Man3GlcNAc2£ 1^51^ (=* ^ J*) M£PM*L& 

M&irZ (Hi) o 

^ r #:^^{^Man8GlcNAc2T?^$tt ; 5M8^^-^^y — ^Mfct^ Man8GlcNAc2 

<fc t) a--? 1/ S ~> y — -&-KDi / EmX^& l £ tb3Man5GlcNAc2, Man6GlcNAc2 N 

Man7GlcNAc2T^ £tlZ>M5^ M6. > J — Man5GlcNAc2 X 9 
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GlcNAc h^^^^^7— if-I ( GnT-I ) 

GlcNAcMan5GlcNAc2T?^£*L-5$Sj&M$f$L 55&CGlcNAcMan5GlcNAc2cfc 9 a— 
S^f—M-I , GlcNAc h =7 ^^-7 tf-II (GnT-II) <D ftft (31 £ V) $ ^ 

5 GlcNAc2Man3GlcNAc2-e^ £ *l 5 23jc|^^M^^> M J£GlcNAc2Man3GlcNAc2 J: 
!)#7^ b'>/Vb7y^7x7— ^ (GalT) O ft ft K X <0 3= £ ^ 5 
Gal2GlcNAc2Man3GlcNAc2-e^ 2:£#! : it -8^*10 Stb" 5 o 

64-72 (1992)) 0 

b"C£P £>frL<5 Saccharomyces cerevisiae lC&tf %f>V^$i(D&it&l'iW\2X"7F 
Lfc <fc 5 ^SSS^iSfft* 5 btl/TV>5 (Ballou et al. , Proc. Natl. 

Acad. Sci. USA, 87, 3368-3372 (1990) ) 0 M8^-^^y— *m%g 

^{c^Ta-1,6 ^-e-^^/-^^#j n -r^^5g^K^^®- 5 (E12, sjs 

I, B) o d^EOSSrtrft omm^OCffm^K^— K£*L5^6ff-efc3 r £: 

b^C&oTV^ (Nakayama et al. , EMBO J. , 11, 2511-2519 (1992)) 0 

It « -l, 6i^t^ y / - ^ ^i^Itt 5 KJS (02, II) frm^z>zbi,z.£ 

«9> a-l,65g^^y-^^^^$tb5 (EI2, E) „ 

ZL<D a -1, 6^^^)-^ ^ / — J* fcfi, a -1, 2jS£^ L fc^ ^ / — * U 

(HI2 : C, F, H) . ^O^^tltfca-l,2^(Z)-7yy-7©^}C(j; N Ml- 
a-1, 3^-8-Ufc-^Vy— X&ttM1~Z> £^£>3 (02 : D, G, H, I) „ 
a -1, 31^^ © >- y — ^ <£> HUQ & % MWi jt fe^ Sfe I- i 5 t ^ T'fc 5 

(Nakanishi-Shindo et al. , J. Biol. Chem. , 268, 26338-26345 (1993)) 0 £ 
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b&t>fr^X$5<0 (Wang et al. , J. Biol. Chem. , 272, 18117-18124 (1997)) N 

ftofc (Odani et al. , Glycobiology,- 6, 805-810 (1996) ; Odani et al. , 
FEBS letters, 420, 186-190 (1997)) 0 

#®#il<Z>A^^M$iii*£:3rLTV^;6S. y-?^^-© ( Saccharomvces 
cerevisiae ) T? t>#*P $ ;ft, 5 T 7 ^^^'S^^fi^-l' ^ V / — *m<D& 

fc<9> J£fgt£3:'f&T£ J B:fc 9 i"5 (Bekkers et al. , Biochim. Biophys. Acta, 
1089, 345-351 (1991)) „ M(-»^^Sit^^:# < J^fr % fc *»-CfeS$tL 

— X • £Pm^U$ (CH0&JBJ&) ^V^tl■CV^5 0 
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I**i$©£c!Rtfc©ftfl! flS Saccharomyces cerevisiae £ *P fctfcf* ^*lTtTV^5 0 

a-1, 6f fe^fj a-1, 2^^4 C5^^©^f y/I^SiSfc !) , mnnl^M 
V^tbt^«(D^V^$t^iSr^-r5o l£fcmnn7. 8. 9, 10 g Jlttcft jf 

tta-i,6 / —*]&&&4-isft*u&Lfr&iztz\t^mwt vxmm&frx 

T?*INK#fiJ& s f?Jt-t-5 <£>-ett:frV> (Ballou et al. , J. Biol. Chem. , 255, 
5986-5991 (1980) ; Ballou et al. , J. Biol. Chem., 264, 11857-11864 

(1989) ) o ^mm^mnxmit, *A'*sft^<Dm&Ri&m#m.&m 
t*. &&&<D&m*<D%<o&i*M^m.mzfrxvti*>itit>. mm&K<o&m±m 

7 



WO 03/091431 



PCT/JP03/05464 



&£>-efo-5 (Rothstein, Methods Enzymol. , 101, 202-211 (1983)) 0 

¥9-266792 JZllEiK £ tLT V> 3 0 ±fe** <b «: ^ <D a -1, 6^-^ > S — X <D#S<£>#!£ 
mX*$>Z> t^X. bfrVTV^5S. cerevisiae O OCHf& fc^- ( a -1, ^ y iX/l^ h 

Wi^^F. (A ochl) OiSeflCli, Man8GlcNAc2, Man9GlcNAc2 N Manl0GlcNAc2<D 
Zm<D^0.frttM&tLX$$*) > 5 ^>Man8GlcNAc2^^(i x S. cerevisiae £ 

mm,mmmtx^mir^KR=iTmmtm-(Dmm: (®2 ^Axmrnvt^mm) 

X, Man9GlcNAc2 N Manl0GlcNAc2(D$|^{i N :©ER37iilCa-l,3i^y 
/-^^tiSlSih/feiJI C Nakanishi-Shindo, Y. , 
Nakayama, K. , Tanaka, A. , Toda, Y. and Jigami.Y. , (1994), J. Biol. Chem. ] X fo 
ofco £ kfcx A ochlmnnl— m^m^cgrf^iit 3fe^"^^y — ^HS 

^«ria*-t-Sr ^t«t S. cerevisiae t l#fL£&J&^#SH-5ER=i Ti^0 £ 

«5tOMan8GlcNAc2^0O^^r#Jp-f cerevisiae W^&fNig-et fc Q 
^ (7) A ochlmnnl ^ ^ V S — ^aHMSt^Jfiff 6 Rfr?UE&3fe<E>*tF3E 
6 KSr*^ia«I^S[flf K: J: 5 5 BR £ ft 5 b fix v n 5 

C»«i3Sr3:(1994)«eK 39,657] 0 

b^b. «|#PS2p6-277086{C^tt$nfc— m^MtSjc ( Aochl Amnnl) *L 

fofoXmyotmffil&flX. &Cm\k%7f;1rk!&iDtlZ> (Ballou, Methods Enzymol. , 
185, 440-470 (1990) ) „ ^Ct, Hfc^^y— 1 -P ^SME^&jEKlfMfl?^ 

8 
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i^mt>& jfrfc^ Zffim L fc^-g:^ Aspergillus saitoi**© o-l, 2— 
ixy— ^ififSriXLfcUli, i M&a^TO£*Lfc^ 

i//-*®**^ (Man5-8GlcNAc2) IrttS - £ #91 £> ti> t ftoTV>5 (Chiba 
et al. , J. Biol. Chem. , 273, 26298-26304 (1998)) „ ^fcMtCwOWH^tb 

mwfem&n*:£=M'i-z>n2**ft^x^z> (pct/jpoo/05474) „ La»Lfca*e>wi 

-<r>V £fc&^&«m£iirTi*3K:t>;5»a»;bk1\ ^Mgejf-Tr&aFGF 

-Cfi^-f vy;- *M*t$t (Man5GlcNAc2) ^©3gjfe^dS»S^100%T?fc5 ©td^t 
Lt, JRBJl&Sfc^^^/^PTM ^ &TJ?#/l-/j^>^:/^^— -fe?Y (CPY) <D 
Man5GlcNAc2^£)|£^tl^te: > 10~30%i:®<, ^^(7)1*161 ^OJ^ffl tV^5 

® -e x*h 5 t tern v \ 

*fcSl]j£l994£F > Schwientek h cerevisiae tr t h & 3fe /3 -1, 4-^f 7 9 Y 

*S>V h 7 V* 7x 7— tf*te^©»i£S53IK:oV^$R<& LT£> K> [Schwientek, T. 
and Ernst, J. F. , Gene, 145, 299 (1994) ] , Krezdrn h & C < 
cerevisiae T?t h ft Jfc 0 -1, 4-^f 7 ^ h f 7 >^ 7 x 7 - t'^O? a -2, 6-> 
T y /V h 7 V* 7* ©©ttSSm&froTV^S [Krezdrn, C. H. , et al. , 

Eur. J. Biochem. 220, 809 (1994) ] 0 

bfrTV^S (Nonconventional Yeasts in Biotechnology N (1995) K. Wolf fc) 0 

WtHS., #l*l£-g: Schizosaccharomvcec pombe frfcff 7 ^ h — ^ 5 „ 
Kluyveromyces lact i s teGl cNAc £• ^"f~ 5 „ 7? ^ p h u 7^-& Pichia pastoris4 \ 
^J^tt^-Sr-Cfe'S Candida albicans ^ fl 7 KJ!£^&^^S*Mfta$flM8&;ft 

9 
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(Biochim. et Biophy. Acta, 1426 1999, 227-237) 0 

b <D&&\Z fe 5 Saccharomyces cerevi siae EJtfl*. ± 

# m ¥9-3097 T-K£Pichia yastor i s <D OCfff& fc^Tfr^r u ?\ RXF^ (D®tm&& 

Saccharomyces cerevisiae fcl&V^T & OCffli M.fc^Ffc ^fr p ¥X%>Z> HOCfi kte 
^ (GenBankS^#^- ; U62942) ^#^£-fSd^ m&£> £ - ^-tOf&'l^ ^Ifef* 

£ fc P. pastoris K: j3^T M: fl ^ ^ / ~> K^^^i-S^jaS|t^$tbT*5 9 „ 

m& m & £ tix v n & v > <D x% m# l fc itfc^- ^ ^ ^ ocHmfe^- x & s a> ^ 5 

9-3097(31 J; W^^ttfcS^T'fiPifL^M^M&S^^-rS £ teW^LT 0 

Maras £> (C J: £ ifcfl^ Trichoderma reesei ^rM V ^fc^W"^ fe 5 (US5, 834, 251) 0 
itll±*^f, mmz. a -l,2-^>; is?-— 1\ GnT-l£rfKm£-^-f :/]; y KM 
(GNlMan5M$tf0 <£r^JE&-T 6 £ V^ofc hfDX^^o 

xmmi&ffi&'j?ts:^bm-frtix^Z) 0 —xmm^n^<D^mm&Hto£tLZ>(D 

X\ &^fe(D£5fca-l,2-^^/l/^—^<D&%mAl'frtdtfXfes ±X <Dm 

§k&ManS K fc£ ?£ f£ V>„ ^^fPtC^^^tbTV^ Saccharomyces 

cerevisiae t;i:^T^JhfB:»fe#, ^P^l *b (Djtti&iZfoZ) ,£ 5 l-^f^J&iHH^ 

0CH1JD ftm t-«t *^/&#» X' 5 Man5 £ U^M^) XfoZ> Man6£JUi <D » 

10 
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( Pichia pastoris, Hansenula polymorpha , Kluyveromyces lactis, 
Saccharomyces cerevisiae, Yarrowia lipolytica) XMJ&X^ ^ t f3 ii 
WXhZ> 0 *^Marasb«Hm^JO^T^aB^Sea^ U"CRNaseB£r^{;f Tl^ 
RNaseB«^5l5Man5^fc{iMan60^-r-^Vy —^^^^^^--r?) 1>C)-efeS 0 

*^£Qb*t~CV^3 (Method in Molecular Biology 103, 1998, 95-105) 0 <£ o 

t$. $o~fe^fe 5^ 3o if Ogataea minuta.fi ^ h Pichia minuta ft f^ Hansenulla 
minuta t £ tlX TzWX , If b £ "D Ogataea minuta £ # £ £ *L fc 
(Biosci. Biotecnol. Biochem. Vol. 58, 1245-1257 (1994)) 0 Ogataea minuta te: 

ll 



PCT/JP03/05464 

%:<DlfcWz, * b v -7 <D — m ~? fo 5 Ogat aea minuta O^H^^^ a -1, 2 

— tf?H^K*»J: ± Y) ItB Ogataea minutaO^^^^^mit^^-^M* 

(msw y — ^Mlt^i- « -l, ^ y — * ^Jill^^-r^f*^^^© 

*—&mt%^ibtlZ>OCfUMfe^- (a-l,6-vW^VF7^7i7-f) 

Ogataea minutaSr^^* i «9 (#^m®^«:^r-r 

tftS £ £ ^J^tti L^S|(:?ofc 0 of 9 Saccharomyces cerevisiae ^ jott 5 

m K a -l, 6ft£-c<r ^ y - * *s HUfc^-f 5 #ft££JS <£> — i: n ft h ti % 
QCHfikte^ («-i,6-7y;^i/f7^7x7^) ^ y ^ y — 

h n7|ft 0 

12 
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2) a -1, 2-v y / ^fA 1 1|§^ ^ * § XS, 

2. Bt?LSM^0^TIB*^ (Man 5 GlcNAc 2 ) |H «fc o $ tl% % _h|5 1 



Man ar1 N 

6 

Man<v1 N 
3 6 

Man or 1 y Man£1-4GIcNAc£l-4GicNAc 

3 

Manal y 



3. ^^-n h P ^^-^^ Pichia , Hansenulla , Candida , ^fcte Ogataea Ml- 

4. h p ^^m^ Qgataea minuta -efe5, _b|5 1 * 2 {^l2*4<7)^fe 0 

5. ^^-p h p ^H-aflS Qgataea minuta IF010746^^^(D^-T?fe 5 , JhfB 1 

^c*5V^T^m^-a:5. -LIB l~5 <z>v^-f *Lj&>fc:lB*ft 
©^a^^^-efeS, _blB 6 lulBtt^ife. 

8. /l^3r v-^— € (^OY) 3t>|£^ ^Ogataea minuta Sjfeoa^T? 
*>S, JLIB 7 KHB<ft©:frifco 

9. iAt5a-l,2-Tyy -tfat^KHP-ft/Mfifr (ER) f fv'^t/l/ 

(HEDL) ^PtS^t^tltitS, _b!2l~8(DV^^^(C|E«60^„ 

1 0. a-1,2— ^ W ga-fi^ ^ Aspergillus saitoi &3*S©afre 

13 
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1 1. HteJWfc^SraiEAI-SX©^**, ±15 1 ~ 1 0 (D^TtifricmM 

13. /WfN*t£:/i3* — _hf2 1 2 (cfEilfc 

14. * ? S —?vmM^*^—?—&T/\'^--,vjr*i/$?-- J g UOX ) 5t<f£ 
Wn^-;?^T-fc5, _h|2l 3 ^|B4feO^fe 0 

15. T/l^a— /l^drv'^-— fe? ( ^gy) itfe^flS Qgataea minuta &5fc<£>3tfe^P 
_h|E 1 4 {C|B^cr)^ 0 

1 6. M^^^^^ut;V7;Vft K-3-y V^tK^^ ( ftlflM ) »fe 
^S*0-7°n^— _h|El 2^f3*c<D#2fc 0 

5£2 ^Jio-C^^tLSntfL^M^^-efcS, _h|3 1 1 — 1 6 m^T^/^iBgcO 

2 K:£oT^£;ft3Pi?LigM^#(T*&5, ±ffil 1~1 6 ^V^tb^^fBfc^ 

21. mmmfc^n^— \?-rzw&n&t h&^-e&s. .libi 1 — 2 o<z^ 

22. maa^^^-Ki-^^e^^^^^^^^-efc?), ±^11 
~ 2 1 ©v<*-f*i,j&>lz:tB*fe©:*rifco 
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2 3. ±121 ~ 2 2 0V^ti36>tclflB«0*&H:«fcoTf^K$tLS^5 i n h*7 
24. ±1B2 3 \ZLlBM<D*^n hD7iSMi^il, J; «9 uff 

2 6. ^fCift^ia?iJ#-*§- i 6x*^£ft&T^ smmpi&^—F-fz^k&i&m 

2 7 . HSC#J^IS?lJ#-*§- 1 5 Xtf $ th&m.&mfU* h ft 5 URA 3^ fc^-mk„ 
2 8. H«lftt£_LfE2 6 •£ fete 2 7 fc1B*^atte^£fcfi*©»fJt — 

2 9. _LfB2 8 (ClBiOEi fcf&m^ ^ * — fcl J: o T 7E?ff Itegl £ fife Ogataea 
minuta$fc 0 

3 0. Ogataea minutaE fc # IF010746#fc & 3fe <P fefc t* - JbfB 2 9 {vl|B*c<D 
Ogataea minutaffi 0 

3 i. ^^{dia^j#-^-2 ^ y^ia?ij?r=— K-rs^: 

{ APED il^^DNA 0 

3 2. wgrnzMmm^ 2 7 $ ti 5 i&mmw a> e> & 5 ^iatfe^DNA„ 

3 3. ^R^J^Jb|B3 l^fc{*3 2 (31|5«c<Dat^^fcfi^CDifJt^S^ — 

34. ±iB3 3i^mm(Dmm^mm^^^-K^^xmw^m^tiitosataea 

minuta$fe n 

3 5. Ogataea minuta£ fc3$ IF010746fefc & ^ (Z);fc& T* ?> . ±§E 3 4 KHE^ <£> 
Ogataea minuta^ 0 

3 6. Hj?8jfc:BB?!|#-£-l 0 0"e^$tt5T5/ifeiB2?!IS:=»— K"t"5CltSr^ 
DNA 0 

3 7. HSC#H-SB?lJ#-§- 9 9 £ *L £ ^SSa^lJ fa h ft 5^/5-^tfe^DNA. 
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3 9. ±1B3 8 ^fam^iam X.&m^f * — J: o T^g^m £ *lfc Ogataea 
minuta^_ 0 

4 0. Qgataea minutaff c flS lF010746$c 5fe <D $c T* fe -5 , -LIE 3 9 {CfE*c(D 
Ogataea minutaffi 0 

4 l. m^mzMtm^l 0 8^r?£;ft,5T5/miE?iJt:=i^- KtSii:^ 
4 2. IISClft&C@E?iJ#-5§-l 0 7 -C^^^S^BE^J^bJfeS^^S^DNAo 

4 4. Jbf34 3§B*ctf>M#l;t3§m^ »C ioT^SCtetfeSftfcOgataea 
minutaffi 0 

4 5. Ogataea minuta$ c ^ IF010746#fc 5fe <D «c t? & 5 N _b|5 4 4 lCfB*t<£> 
Ogataea minuta^ 0 

4 6. *St#J{-IB?iJ#-*§-4 3fc^&*L5T$ yBfcB3?U<Sr = ~- KtSCli^ 
£-T5> a-1, 6^ y / h 7 7 x 7 - t'l^ =^ = - Ki-S QQKZ atfe-?- 
DNA 0 

4 7. H®^J(CiH^IJ#-§-4 2-e^$tbS^SlH^J^e>^5^/it^5 J f-DNA 0 
4 8. JblB4 6 H;fcte4 7 fcfB«O»|^aSjfe«£;h < fc 0gataea minuta£fc 0 

4 9. Ogataea minutafr fc & IFO10746$c & 3fe <£> £fc t? fe -6 . Jb IE 4 8 IB 4fc tf> 
Ogataea minuta$ fc P 

5 o. mmmzMfm^s 2-e^StLST5y»Sa3?!I«:=*— K-t-5r.^Sr#» 

5 i . m&mz.m&m-%- 5 1 ^^ztizMmwmfrbft&jREPg&ttmAo 

5 2. _LfE5 0^fcf25 1 \Z.WM<Q fete^F&ti&M £ tlfc Ogataea minuta#fc„ 
5 3. Ogataea minuta# fc ^ IF010746#fc & 3& ~C fe 5 „ _LIB 5 2 tdfEgctf) 
Ogataea minutaffi ., 

5 4. HR«jK:BB?iJ##5 8-C*$ti575 / »iB2?iJ Sr = — F"f 5 r £ Sr#» 
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5 5. mmmiz.m?m-& s jx^ztizmmmmfrbtezpRBM&^vMo 

5 6. ±1B5 4£fcte5 5 ^|B^<D3t^^^ $ tb/cOgataea minuta& 
5 7. Ogataea minuta# fc & IF010746$c 3fc Dlfc T? fe 5 > ±15 5 6 &CfS*c tf> 
Ogataea minuta^ 0 

5 8. HSCWmBB^J*^-l 1 6 -VT^ZthZT $ y^SH^J^^— Kt5iiSr# 

5 9. mwftfcm&m-^r 1 1 5T?^$tLsa£SiH^i^e>*5iTO^te-?DNA„ 

6 0. ±15 5 8^fc«5 9^fB«J©3t^i6S^«$^Ogataea minuta^„ 

6 1. Ogataea minutal fcflS IF010746$c a 5fc <D&k T? -5 , ±15 6 0 i£§5«c tf> 
Ogataea minutaj^ 0 

6 2. ±|B6 0^fcte6 1 ^BB^O Ogataea minuta£ fcfc, ^gjftfc-^ Sr^A U 

6 5. pt^p h p ?m-&& Ogataea minutatfe -Cfc 5 , ±S6 4|C|2f ©^fe 0 
6 6. Ogataea minuta^^iF010746^* ^OtttfeS, ±|B 6 5 {d|B«c0^fe 0 
6 7. irL^O^^^^igG-efeS, ±1B 6 4 ~ 6 6 Kl1B*fe©2r«fc. 
6 8.IgG©-^^^^^75SlgGl-efcS, ±|B6 7 Mf5*c©;2f?fe 0 

6 9. ftftiSk ^T?fc5, ±|B6 4~6 8 ©V^-f tb^tdfBiiO^feo 

7 0. HfC#jK:@E£iJ#-5§-6 4-C**tL5T 5 yBfega?!I* = — Ki~5r b&mm 

7 1. SHfC#H£@H?iJ#-?!-6 3T?^$tt^^Sia^J^fe^5^/a^DNA 0 
7 2 . ±15 7 0 * fete 7 1 Kl?B<ft©3t6H £ -aSfliE« $ frlfc Ogataea minuta^c. 
7 3. Ogataea minuta# fc 3* IF010746#fc 3fe (Pfe T? fr> . ±|B 7 2 ^fBfc© 
Ogataea minutaffi c 

7 4 . HSfi&K:@a?ii#-§-7 o-e^£*L5x^ / mfa^JSr^ — Ktsr t 
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7 6. ±|E7 4 l£ fete 7 5tZ&1&<Dfc&¥&&m£tl1tOBS±aea mi nutate, , 
7 7. Ogataea minuta£ fc & IF010746|£ & & <S> T? 5 , JhfE 7 6 »C IB 4ft O 
Ogataea minutaffi 0 

7 8. H®^J^iB^iJ#^-7 8^$*L3T^ / MB#l«r=* — KtSri*#» 

7 9 . HSClft {ClB?lJ#-*§- 7 7 -C^ £ tbSiMlE^J^ ft 5 . 40*3H£^-DNA o 

t?aH5-=P (44*) — 5 — tfDNA„ 

8 2. ±IB8 0j!lfB4ft©7 p n^— ^ — Sr-^ttDNA. JMM4«-?\ S.tJ?_h|B 8 1 
fB4K©^-5^ — ^ — Sr-^tpDNASr^aeHF^Sm^-fey K 

8 3 . _L1E 8 2 fcl|B4ft©*£r?-35m;fr-fc * b *^t*m&%-3&L'<? # — » 
8 4. ±|B8 3 ^IB^^mm^^m^^^—^ J:o-C^g^m$tt^ Ogataea 
minuta^ feo 

8 5. Ogataea minutaff fc flS IF010746#fc & 3fc O #fc "C fe -5 > _hfE 8 4 MfEft <D 
Ogataea minuta$ fc 0 

ts, ^y-fe/vr/^fc k-3- y ^mm.7kmmm (gapdh) ji^dnao 

8 7. useless 5 ^ $ ft 5 amayij ^yt/vr/vft 

K-3-U ^Jlfc7kf!tg#iSf (GAPDH) st^^DNAo 

8 8. ^SCWlcSB?!l#-^7-e^$tt54l[Sga^Jd^*:S^y-fe/J'T/v-r r t K- 
3- V Is&J&LTkmB^&te* (GAPDH) <Dz/n*r— ? — ^tfDNA. 

8 9. H»^i-iB^J#-i-8 t^^tlStlia^^f,^^, ^y-fe/l-T/V^t 
K-3- y i'BfeJftTKS&B**^ (GAPDH) (D?-** — ? — &"^TtfDNA 0 

9 0. _tfB8 SlE^^n^-^-Sr^-ipDNA, JIMHr^ 23:0* JhfE 8 9 |E 
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9 2. ±129 i mm <d mm 5§ g 9 — m x o t m mm m & n it ogataea 

minutaffi 0 

9 3. Ogataea minutafc fc a$IF010746#fc 3fe <£>fefc T* 5 „ ±1E 9 2 KlfBifctf) 
Ogataea minutaffi n 

9 4 . m%mmmmt^Tmmm^ (Mans gi c nac2) : 

Man or 1 N 

6 

Man or1 s 
3 6 

Man Of 1 ' Man £1-4 GIcNAc yS 1- 4 GicNAc 

3 

Man or 1 x 

mot^^S, RffLIB^g<B£rga3&U#S Ogataea minuta^ iPfta&frfe-efc 
Ogataea minuta^ ctC jott 5 OCHim te^ (E?lft4 2) ^rl^f 5 

Sr-^tp. ±ia*-^ 0 

9 5. Ogataea minuta^iF010746^S5l?<D^-efe £±|2 9 4 {CsB«c<0^fe 0 

9 6. * e>ic 

Sr-g-tp, ±1B9 4 •£ fete 9 5 {CfB«c©^^„ 
9 7. ££>t^ 
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a* 

Sr-g-tf, ±15 9 4~9 6 0V>-r^X36^flE«E©^ifeo 
9 8. ^C, 

if, ±15 9 4 ~ 9 7 o^-f H^^IB^(D^r^ 0 

9 9. £bt£, 

Aspergillus saitoigl3fc<D o-l, ifat'fc^&zgA LTM^*5 

*r£tN ±15 9 4~9 8 (DV^tbdMC|5^0^jfe 0 

10 0. a -1,2-^^/ V^*— tfatfc-^Sr, ±15 8 3 {CfSttO^^ ^ — in* A 
L T3§m * * 5 s ±15 9 9 KmM<Djjfeo 

10 1. $ 

^tf> ±15 9 4 — 1 o 0©V^tL*»lcSB«c©*-ifeo 

10 2. PPTUkfe^jfr. Saccharomyces cerevisiae fe ^fccPagrfc-T- (M62815) "Cfc 

5> ±151 o i\^m<D^m 0 

10 3. gflfft^Sr, ±1B8 3 fclB*©^** — l^ALT^;***. ± 
IE 1 0 1 *fc(i 10 2 KlIBft^Sfco 
10 4. 

£: *f A L T 3§m £ it 5 XII, 
Sr-grtp> ±S5 9 4 ~ 1 0 3 mvF;h,j&»fc:flB*t©;fr$5fc. 

10 5. mS5t^^±fB8 3K:fB4ft<ZV<** — (c«Att^$-B:5I@, 
£^tf\ ±151 0 4 KlSBttOZfriSfco 

10 6. ±|B 1 0 4 105 ^tS^O^fe^^V^Tf^^^tLfc Ogataea 

10 7. ±151 0 6fclB*©ir«fel!:J:oTife»*tL5i«AISISl*«lSr*-J-S» 
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108. mm^mmmm^rmmm^: (Mans gi c na C 2) 



Man or 1 N 

6 

Man or 1 N 
3 6 

Manarl' Man/3 1- 4 GIcNAcyS 1- 4 GIcNAc 

3 

Man or 1 ' 

(C^o-r^^ttS. PifLmM^Sr^atU#-50gataea minuta^ fEM^feT- 
Ogataea rainuta^{^*5(t 5IE?U#-5§- 4 2 Tr^ ^^IHffJ £ ^fT -5 OCHf& te^ 
Ogataea minu^^iC^ 5@B^J#-^ 1 5 g fh 5 5&MW>J\\ £ 3ff -5 URA3& .te=?- 
Ogataea minuta^(C*5{t 3I2?[|#-5§- 5 1 tb^itSiH^lJ^r^ri-S^^st^^ 
Ogataea minuta^ 33 it 5 1H?!]#-^ 5 7 T?^ $ 5 ^SBB^lJ £ ^Ti" -5 PRBfj k&k^ 

10 9. Ogataea minuta^c ^IF010746^^ jfe(D^-C^>^>. _L|E 108 i£fE«c<£> 

110. £ bi-. 

_k|B 10 8*fci*10 9 (Cf5^(D^fe e 

111. $ bi-. 

£r^fc\ JLfBl 1 0(C1|B^0^ 0 
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112. £ 

&i£ts s ±IB 111 (ClB^tD^^c 

113. £ kfc, 

Sr^-tf> JhiB 1 1 1 H:fB«<z>:£«fco 
114. 

«r£tN JtfBl 1 1 (c|5«<D^?fe 0 

115. £ 

a-1,2-^^7 ^5t^Sr^AbT^m^ii:5Xm> 
<£r^tf\ _bfBl 0 8~1 1 4mvf*LJ&M£fB^O;£$fe 0 

116. o-l,2-ry/^-f»fif«r, -LIB 8 3 MfS«^-<^ ^ — (C^A 
U-C3§m£*3±iBl 1 5^IB«0*feo 

117. £ hK, 

PDMfc* (M62815) ^ALt^^-f 5Xt, 
£"atJ\ ±151 0 8~1 1 6 <D\,^-ftlfrK 1 BM.<Djjm o 

118. PPfitte^ (M62815) _hfE 8 3 }cEtO-<^ ^-icfXttl^ 
£-fr5_hfBl 1 7tE*0*ft, 

119. & 

Sr-^tf , -hIB 10 8 — 118 ti/^tcffittO^feo 

12 0. JMta^?-«:JL|B8 3(3l|Bic^^^^— iciALTM^tSIi, 
Sr&tN ±IB 119 fc:SB*&<E>#«fc, 

12 1. JtfBl 1 9 12 0 fc|B<fe<P:frfe-ef1saa £ frlfc Ogataea minutaff: 

12 2. _LfBl 2 ltefE«©*ifel!:J:or^a$fL«"lt5L»CSi»«ISr^r-t-S* 
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0 2f±, (S. cerevisiae) JC*3*^ 5N-Jfe^M*£4ft©£^Jife&& 

Mte-^y— o2tta-l,2i^ a3(4a-l, 3^, a 6 f± a -1,6*1 

Aspergillus saitoi a -1, 2-v ^ 7 if <fc «9 mit UHPLC 

0 5 fit, ^7^.5: KpOMGPl. pOMGP2 N pOMGP3 N £ t^pOMGP4©faJPgp|ifti&|I] 

El6fi. 7° ^^5: KpOMURU pOMUMK *3 £ t/pDOMUKD^JPW^i^lHSr^ Ufc & 
H7tt, Ogataea minuta KpDOMUKd «fc 5 fl£flf*ggltfc % • 

H8f*, ^^^5 KpOMADl „ *3 J:t^pD0MADlO$yRB^fg«6|lI$:^bfci%<D-efc 

0 9tt, 7° 7 *5 KpOMUR2, ^^tJ?pR0MUl^)$IJPS#^%|lI^^bfc^(D-efe-5 o 
010ft Ogataea minuta W^tts 7 =7* 5. KpDOMADlfc «fc %ADEfikfc=F^M 

Ell 1 tt, ^7^5 KpOMOCU p0M0C2B, p0M0C3H, :j8 <tt>*pD0M0CHlO$lJPS^^ 

HI 2tt, Ogataea minuta W£M. -f"7^% KpDOMOCHlt- «fc % OCHi^fc^W. 
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HIl 3 QCffl1 &te^-TRkmifc~e fe 5 Ogataea minuta TK3-A*fc.&.tJ*$l$c-e fe 5 
Ogataea minuta TK1-3#:C^ ^^ISS &$&&Qk<DT 5 ^7^^^111*7^ 

01 4 «\ Zf^XS. KpOMPAl, pDOMPAl©ft!lRRa&5fci|&|2U Ogataea minuta 
1*. 7"^^^ KpDOMPAliC ^S^^itfcT-^^c. & TJ* URA3m^iK <D PEP4 

115lt "7"^ 7^ 5 KpOMPBl, pDOMPBKD^JPS^^ifellls Ogataea minuta ^£ 
tfc, 7"^^^ KpD0MPBl^<£5£ff£/itfc^*&^$c N RXfVM3M.^X^^(DPRBl 

m 1 6 tt, 7^7^ 5 KpOMKRl % pDOMKRl<D$IJP^^*IH, Ogataea minuta 
tfc, 7 P 7 X 5 KpDOMKRlfC i^mt^tlfts &T$UM$kte^X&W<DKTRl 

017 14, 7*7^ ^ KpOMMN9-l N pDOMN90ffi!)|$SMt*&l^ Ogataea minuta if 
7"7^; KpD0MN9{C«t§M^l^^^^. URA3m^iK^:W(D MNNm ^ 

^m. (Dn&, su ? pcr7 p ^ — ©-cm £r*bfcfc©-c*>5„ 

HI 1 8 {4, 7*7X5 Kp0MAXl % pOMAXPTl. pOMUR5 s P0MUR6, pOMUR-X, 

pOMUR-XN, pOMexlU\ pOMex2U\ P 0Mex3G x P 0Mex4A x pOMex5H N pOMexGPlUjo «£ 
pOMexGP4:A(D®mm$H&m%7jk^ti h<DX*3bZ> 0 &*5s * — l±I ?!€©$!] PMljf 

Sl9(i, Aspergillus saitoi o-l, if itte^&SSSI LT 

5 ochl A$fc-Cfo<5 Ogataea minuta TK3-A-MUl$c©-v ^^->%gW 6®#t$K©T 5 

K7J 7 7J 7 A T? ©«*3£##f L fc <D 5 0 

IH 2 0 {4, Aspergillus saitoi ft 3fe a -1, 2-^ V / V ^ — if it 3§ 91 

Ogataea minuta OCff/i tfc^fifej^fc Ogataea minuta TK3-A-MU-IVGl^<^^^f § 

Saccharomyces cerevisiae ft Jk^ ~f<)V$ — if COT 5 K# 9 #.1^*877 9 ^"C 
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mmmm&mvr © u fc t © -c *> & . 

02 1tt, Ogataea minuta TK9-IgB-aM#£ V^T^fejll £ ^fc^ffctf? ^^d 1 
HI 2 2 ft, Ogataea minuta TK9-IgB-aM#:£ l>T£jg £ tL^cfet^O^SMSfe^: 
HI 2 3 fi, Ogataea minuta TK9-IgB-aIltJ|eSrfliV , »*C&K£ ;fa;fc#L#:<DG-CSFt£*fr 
[11 2 4 ft, Ogataea minuta TK9-IgB|5^ > RTJ* Ogataea minuta TK9-IgB-aM$fc £ 
Hl2 5{4 N ^^^K FpOMHIU P 0MHI2, pOMHI3, pOMHI4, £5 «fc T^pDOMHIl (DM 

13 2 6 te\ Ogataea minuta »&#c % KpDOMHIHC «fc % HlSfltte^^^. 

£r^bfc $)5 0 

HI2 7{* % Zfy^K KpOMex6HS©f^fifcife % &TJ^<BflJRR#5&il&III Sr^ bfc <7> 

m28ii N 7°^^?: KpQMLEU pOMLE2 N jo«fc tfpDOMLEKDffcllSE&f ifiH 2:^ b 

El 2 9f4, Ogataea minuta l?&#c % 7°7^^ KpDOMLElfc «fc % UM2&te : =f-W3& 
£r^bfc<b©-efo5 0 

13 1ft, ^7*5 KpOMYPl, pOMYP2, pOMYP3, & <£ T>*pD0MYPlO$)J &&3f& 

03 2tt, Ogataea minuta ffi^^ KpDOMLEl J; %YPSl^te^Wtf$k 
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13 Ogataea minuta YK3-IgB-aM#c &m ^^X±M £ *Lfc#t#© £ m ^ ^ 

HI 3 4 Ogataea minuta YK3-IgB-aM^^ffi V^T ±M £ ;ftfc ft 

El 3 5 14. Ogataea minuta YK3-IgB-aM-PDI$;3rJl V»T&ffi $ *ltz.%iVf<D !7 ac 

GlcNAc, GN : N-Tir f - 5; ^ 

Man, M : vy;-^ 

PA : 2-T 5 J fc° y vVMb 

QCHifefe^ (a-i,6-vyy^h7X^7x7-f) JRSttfcftif) ic^^y — 
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51 b&X%Z> 0 

&mxtbV, AflK«jfcr±^3te< fctocKgai^fcaEft^i-s %>(oxibZ>o hp*>. 

«G^e^ttt#*©^»il^©«J|8S^«r*llilE"t'* a-1, 6-^/ i//^7 

(Man5GlcNAc2) ^4^f5„ £ ©lian5S»*t«ldSl#fLSSi*i«!l©^ cr h * 7* £ 
(GnT) I^M^fflL, N-T-fc^/V^a-i^ V* GlcNAcMan5GlcNAc2 

•W/— (Man5GlcNAc2) <Sr£jg-?-5g£-&;grtfstt|-$- 5 CI t t ft 5„ 

*«fB^l^e>iH5o-l f 2-vyy^^ a-^r^/ v-^— if-I) « 

tf>tfilNematode^tf>Wj$3 & Sfc-^JtS^l-C^Jl $ frlfc Aspergillus saitoi^O^® 
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ZtiZmm. 9 him, o£ t> ^ Jlsi/m^teft a-1,2--^ is ; 

is?— V*&miS*kZ&WibZ>. *3i»Bf*s|i«e«©*fc3lftJ»"T?T«ElJ:#«E 

iotr©gWti±iiiia-i, 2-v m *5 ft 5 /MS ft: 

(ER) WV^^-f"/^ (^Jx.^His-Asp-Glu-Leu-e^$n§T ^ y MSB^lj) 

^0©#*p§rpj.#-f6r t&x%z> 0 ^<D&mttmwmtofc£^xmz.n&& 

*1TV^ (=PHfe, J. Biol. Chem. , 273, 26298-26304 (1998)) e 
Saccharomyces cerevisiae T?CQ^f?|-e^. a -1, 2—v ^ / — -^jt:^-^^^^. 

K-3-y yii7ki^i©^n^-^-OTLtv^ii^ &hj&mm escrow 

;fcgS W \Z j8 tt 5 Ogataea minuta (W^^^fc £ ffi V»fc3ST?»* % j^TOHMit 

0 Mt^H: L<li6 0 %£Ur. * Kii8 0 %SX±&Uan5mmm. 

<ft4 0%«±, Mtj!ftL<li6 0%gl± % *fe«F*b< tt8 0%£JlJb^Man5 
Ifgfc^oTV^, <£ o T Saccharomyces cerevi s iae "CCO IS Jg jfc ^ £ 
V>5 0 i©JSf*J:Us ^Ogataea minuta<?5^>«r ^*SSe®--^ffi^^# 

— ^ =F^ 3 T^mX h £Man8g)i&t#t Vfr£.J& b ft V * A ochl A mnnl A mnn4 
$c£flJJ!LTV^ 0 MMMfc* ^ Saccharomyces cerevisiae fc%Nr(PjftfeT- £ flt 
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$K ffi©»#r^±«t«l*3t^^:-^v^T+^^^:^!¥^^f ^54^TV^*v^ 0 Pichia 
pastorisT-tefu 5 & J > Y1fe&%:^'tZ>mm<Djfl£ft]®bfrX^Z> 

(HigginsilU Pichia Protocols, 1998, p95-105, Humana Press.. &TJ*Biochim. et 
Biophy. Acta, 1426 1999, 227-237) 0 ;£ # m ^9-3097 iZ^^^tlfc OC/fm fc 

^n^E— ? — t LTfi. ^©tv^t Kn^-/7t { DAS ) sUS^ 

*&wfcfom£tizm-&mb lt«. i£§6sccD$f$^:£f;ia-i,2^^/ <>k 

pt^p ho7ifi LTte\ ^(Ca-l,2^>-y K^<t «9 & SN-^^^^Ti- 

5^S&ffSr0fe-r5^-&T«fetL{i#}c:$IJ|55«^V>^ s Jl^lMHC fiOgataea 

minuta. Candida succiphila. Pichia pastoris. Pichia trehalophila. Pichia 
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methanol ica, Pichia angusta, Hansenulla polymorpha^ flSffijTp; ^ fri<5 0 b 
< fiOjjataea minuta "C <5 0 

^•n^\ m x. Ittmm £ p tl m £ frlfc Ogataea minuta (P /r7y?lj ttfc^ 
t^^BJ £ o T jLffi £ tlfc Ogataea minuta ^ytgW^tfe-^^^igb^tZlgg^-r ^> - 

(C jo 6 * 7 — /V^^ft^ d^e — ^ — ffl b a -1, 2-v >- y ^Jf— t? & 

mm.^^^^mxnn^^mmm^^^— Ki-§^se^^^i^iB#^pt?L 

iAt5i^^iico^ii> ztib<Dmfc^&mm<Dmim^-miz.mvx^x 

Kxmmm>t5i£z>^k&Mtiis\<\ £^xmm<D=i v^mm 
Mm^t>itfrmm?-&m^^z.titt%}X'tbz 0 ^tLmm^mm^^Km^E 

mxK^^xnm^ms.^.^m^-f^' (Yip^-r^) ^^~£jiv^;£-?£ 

^%;Lb*l5o 5t^^^m^^:5^J?)^^^7 P C3^ — ^GAPDH, PGK^O 

tM^o^-^" AOXl^^Bt^m^n^— p-teFm^mfeiStlft 
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So 

TU i«9LIS»llia«O^S"t-S^^^/—^®aF« (Man 5 GlcNAc 2 ) „ ^J&MS&g 
IK (GlcNAcMan 5 GlcNAc 2 ) % It^S^^ (GalgGlcNAcjManjGlcNAcj*?) £ IH — ©Asn 

fa&mmm%f;^~F z> mm et^ m&mm s ttaws* k &m * * s r t # 

if II, GnT-II N GalT , UDP-GlcNAc Transporter, UDP-Gal Transporter SI'S 
=?-) ^^At5 ^ t fc«fc t> , (Gal 2 GlcNAc 2 Man 2 GlcNAc 2 ) 

2 ^^§PJtCjott^>Ogataea minuta<P*g-31jt'l5^P 

(a) k^j#-§oo-c?^£*l5t^ smmms rt* 
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Ogataea minuta iz. 3fc-T 3 W S £ = — Kf 5 &ME?iJ Sr^f 5 ^ £ <£r*KMISc£ 
^O-Cfe^o ^^<5^Sia^J«> ^BJcDSeW^r^— KUf^^Ifi^'J-efetL 

(a) @a?iJ#^OOT^£*L5*MIE?iJ, S:t^ 

*/c^TODNA^^Lfc<9 s ^fefrDNA^^V^T P C R$fe"T?if it'll £-£"<5 

#j2S#^-^^fg#A?£ (#);U3:Molecular Cloning, A Laboratory manual, 

KS, Sambrook h S > Cold Spring Harbor Laboratory Press, 1989 ; Current 

Protocols in Molecuklar Biology, John Wiley & Sons (1987-1997)) ^r^l^T 

^^lit'fe-^-lffJtCD^ilfi. — (Molecular Cloning (1989) , Methods 

in Enzymology 194(1991)) \Z LfctfSo T 9 J^fe^V ADNA£tttt| U g 

^Jit^^ilSlJ-T^r^fc £ 9 "BTfg-efcSo ±|5fc^oV^-C, Ogataea minuta ^ h 
(D^fy ADNAOttffl^. Cryer b<D^m (Methods in Cell Biology, 12, 

39-44 (1975) ) ^il^P. Philippsen b (Methods Enzymol. , 194, 169- 

182 (1991) ) M^oTfTft 5 Z.bfcXZZo 

mx.&mmo?'* h-??* h^tt, mm?* h^7^ h^b, ii^^p 
^^au^juj>,mm^(DT/i-^-^mmmm<D^m^m^xn^o ^t^m^^o 
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^Kia^ J f-0^#fi % flJfcfiP CRtfe (PCR Technology. Henry A. Erlich, 
Atockton press (1989)) HJ;oTtT^^i^"e^5o PCRSlt -Y^lfhn 
(in vitro) XDMOVftfeWTft Sr^Of^OffiigO-fe • T XZf? -4 

-^-s WSftDNA^ 1) 7— If , DNA±iitiSi/^^^.^©&^'^^-y:^fflV>T^} 2 ~ 

— t LT25~30mer©^J&l3MRDNA£r % ilj: tt^/ ADNA£ffil>5 0 

&fc^<DWAmm<D&:7£mfemi%<Dj7m^ m^S.^^r^^^ (Sanger et al. , 
Proc. Natl. Acad. Sci. , USA, 74, 5463-5467 (1977)) %£\Z. £ V fffc 9 ^ b 
^T^5„ 50£JilBDNAi£SIB^Jtf>&:5£te > rfj|£<D ^ ^ y h ^£rffi V> 

*/-^Ml££5DNA*l£lfcb|> H^RNase^^ PEGM&Jfe £Kl £ «9 DNA£*t®l-e 
*7^Ilft«fe^OEl^te, (a)_Lf3@^tf):£DNA£:ttfcBU ^ ^DNAlcl * 5 

DNAStfjt A/ fdmte^-m Am ^ * * — & a u x ±mmm (omfc^ 

^jy^V— SrfEffiiU (b)ov^% y — ^bBfMo^ a 

vmm (sau3Ai^) Kx^xnfrmikL-xMKfcL, mmte^* ^-ie^l*: 
if ^#«f m«fc 9 mmm^^mx < m.nx% z> & 5 ^^jpss^^i^^m u 

«J \ZL X o T ^ftDNA & ffiik b T BUrtf 5 ^ £ (C X o T t> rT HI T? 5 , 
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? — t VXftibtlZ. pBR5R}ffc, pUC^M, 7 As— X? V ~? V (Bluescript)^jgfe^ 
Charon^JK^EMBL^jK^^r — Xte=r;*5; J£ < /|V^ 5 ^ £ J^ffi 

Wttae^^^^Sa^lJtt. Ogataea minuta*»fe»»«U*:*«iae«r3-- K1~5 
Stfe^-OT^ ymSa?IJ(-*|-^-rS^-y I'^KSr-g-fifcU Ogataea minuta 

fc#ffi3fc.5«, £fcM©PJ3!®6<Sr=i — Ki-5*fc^^GenBank&^©DNA:r-* 
X, SWISS-PROTfr iftf^&y*— *^<— * J; <9&3fU. MBMSrA^b, BLAST 
^©^^D^-^f^n^^A, GENETYX (V 7 h !> ^ 7i^) , DNAsis ( 0 5£ 

^-y =f^^ 1/^-^- KSr-g-fifeb, Ogataea minuta© Ifefe f^DNA «r fttPSl t "t"SPCRfc J: 

*^PJ{c:^oV^T> ^^SUS^?-©^^^ Rothstein, Methods Enzymol. , 101, 
202-211 (1983)icM^$tLS*'ftfcS*6«JH:^oTfi : V^So JMfrftfcf*. -bfB 
©2f*fcfc:T# b;frfc^&&'(£^DNA£#l8rfc5 $ ^ * £ dam ft 
51^-^-«^DNA^^AbT^^it^©JiM^T^IfR©ra^®^^ — 

&&&Asi£mmmm <Dm^tm^±<Dm^m^-t<o^m^<omx2Wi 
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1&W(Dm$li1li5-7;Uj-V2j-T2 (5-FOA) ICj; «9^T^ 5 - ^/6 s T#^)o ura3j£ 

^$:{3:5-F0AK:»'|4-efe 9 (Boeke et al. , Mol. Gen. Genet., 197, 345-346 
(1984) ; Boeke et al. , Methods Enzymol. , 154, 165-174 (1987) ) % URA3+^§L 

m&w^mj&mz5-F0kmi&fc%Li?-e%f£< x^x, 5-FOk^nK.tcmmx 
wmftm&wom&ftm-tti^ wuLmM^^—^—^^x^mm^m 
T-fcSo ^ot, m^mzz. *) A&mzmfc^-ifcMzifofc. rxmrnrnm -era, 

±m<Dmm^^h-ri&m^m^^mK^^ox^^ rg^jn&j -era. 
mm, leumm, adei^n, trpi^s^^agfm^o mat^tt-v--;*; 
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fc*5»ft^— tttt, ±IBOm«*tt^— * — O^^ifer, G418, -fe 

I C L t / 7 ^ ^ K*Blt>a**«^rife ( Ito et al., 
Agric. Biol. Chem. ,48,341 (1984)) 5 J;iDNA<£$B}|&|*| ^^A^" 

h^7^ h&c (Creggh et al. , Mol. Cell. Biol. , 5, 3376 (1985)) N 
& ffl: 7? % -S (Becker and Guarente, Methods Enzymol. , 194, 182-187 

(i99D) 0 *mw<D&&^9 9—nm±m&mmiiffi.&7&&ti, 

r^«itGx^J t & ZXttt-Vb *> s Oj^ataea 

minuta 5fc (D T /V 3 — /V** *s # — tf , * fctti? ]} t/UJ/Vf fc K-3- y >^J|ft 

9 — 7^d>-jt^ % ILl,IL2«S5©#a>r — n-f dr^ae-^, ^P^ptK^c 
(EPO) 5t^, 3g^=in=-M:B-?- (G-CSF) b# 
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xt-r, ZKDmm&mmisthxzfco w^sTO©7 5ywj?r 

h*n:#:*^^iE^J(cgmu/ct f^fet^M^* £ 5 i^fr <9 s 3E^<7* 

— #s *S<K©38555leiSfi!lOGlcNActJ:#*n§tt5 a-l,67 3^©M5*|:i t) 
ADCC^tt^^V^^O^&^^^^TV^ (PCT/JP00/02260) „ £ (Da -1,6 

yy^7x7- £3*^ ( FUT8) *>#&bTV^V^T% Afcft&atfe J 5 1 fl!E«ft 
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BMfc-eoFab, ScFvft i?<Dtf.fcWr jt vmtkmiz^^x tefR^fcStfs, s^ft 

(DfcfeCD-faZim^^^XtDm&m^b A,¥?£\,\ Fab, ScFv^^^^gffjt^^L 

(adcc) % ffifcfetf&mmmmfe®. (cdo £^r£-?\ eh 
D B n^ vx<Dmm&mm&tix\,^z> 0 ^m-±w\-i 4mm(D^^/^^^ k (s-s> ^ 

ic#^n $ tit v > -5 nm*^ cd mm. <d m v > \z. ^ H l t v > 5 "^if -e £ Tfe v \ 

Protein Disulfide Isomerase (PDI) <D^A^«t 9 ^tM^^fet^^rffi^^-t-^) i 

Saccharomyces cerevisiae ^ Pichia pastoris , Candida boidinii tC joV^T^P 

38 



WO 03/091431 




PCT/JP03/05464 



£tbTl^5 (#^^6-506117. Weis,H.M. b, FEBS Lett., 377, 451(1995), 
Inoue, K. Plant Cell Physiol. , 38(3), 366(1997), #192000-78978) 0 

^K PEP4m .^i^-. PRBJj&^^-^^^X =i — K&tfCV^. Saccharomyces 
cerjevisiae <Dm2Zfc £ flit s /nr^f if ARtf^ u -t?Btt g rfr § 

# /V # 3- # —if Y ft if ©BU <£> ^ a x T — - If £ Mttte-T 5 (vandenHazel , 

H. B. h, YEAST, 12, 1(1996)) 0 

*fc — ^-eYapsin^^W^fr, *» AS K fcl JK < ^t^ynr 7-t*T\ 
Saccharomyces cerevisiae Difl 1 gSfcl «£ frlfrf . a 7 7 & & — <D~fvi ir yv^y^i 

HLfe^ t? (CYapsinl (Aspartic proteinase 3, YAP3) „ Yaps in 2 (Aspartic 
proteinase MKC7) % Yapsin 3 , Yapsin6. Yapsin 7 ^(Di§tte^-i£Wf#> h tlX 
-5 (Egel-Mitani.M. , £>, Yeast 6 (2), 127-137 (1990). Komano,H. h, Proc. 
Natl. Acad. Sci. U.S.A. 92 (23), 10752-10756 (1995) „ Saccharomyces 
Genome Database (SGD) <fc «9 ) „ r. <D ? % Yaps inl rPSf &fc^- K «fc 9 K$fb 

Saccharomyces cerevisiae t^l jo V^TYapsinl gr^Fj'gr'hfc-ffc Lfctt^^PrT — tf 

i: V^ 5 #!J 2 s 5* £ tl X 5 (M. Egel-Mitani b „ Enzyme and Microbial 
Technology, 26, 671(2000), Bourbonniais, Y. h , Protein Expr. Purif. , 
20, 485(2000)) 0 

&&mfc «£ S^P^T— ifEH£<E>{£T V ^frffc Ogataea minuta# fc, 

PEP4PRBVA ^ %L 3c Ogataea minuta^ , & t>* PEP4PRB1 YPStf t & =f- X £: Ogataea 
minutaff cte, **#»«r^VNfc«§|ft#T^«P^*fc W*Ol««***ift«f UT 
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t^^o v^T^ffl tft^ii,T7 p i3 ^e- — — (j; N ®-&v<iz** s—^mm 

Zg^LT'tJ^—f V) N #ij £ (iOgataea minuta tf^TA' =i — /Isjr^c i/f— -\f 

(^^jftfe-^-^P^ — ^ — , Ogataea minuta Oi?t K cz v'Ti? h i/>-^ — 
if (^jf^-^T/n^ — % Ogataea minuta O^J^tK*^^ 3t^£-?- 
7° d * — * — Jfe Z&mtf htl 5o 

^J^^li^n^- — ^ — £ ttli, Ogataea minuta ©^U t/WT/Uf t K~3- 
y ^BfcflfcTkSfcl** ( GAPDti) itfe^-^n^— , Ogataea minuta (DftXTfr? 

Ogataea minuta ^ tt 5 3t^^ % 

■fey b lt^u ■t/wT/i'Tt K-3-y ismwiTk^m^ {gapdH) : &&&-<r>w§k&&\ 

T^JM5tj|jWJia*f^»L, »«t^Sr*m**^l*, Ogataea minuta fe3fc<Pjg: 
8 — 1 T/^=r— /V^-^r->y— g Uflfl jtfe?-^P— 

? X2--l/Sf%:'if ? 0 ^(OmmU^t ttli, ^-S:, Ogataea minuta 

IF010746tt/WJ^£*v5 o Ifif ? =V^^«_hfa^U/c^fe^TfT5 
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8-2 yv^-?-mm, temtomm 

dna »i(aoT^B*- ^-^)^^]{e:iiJoTtT^, olS^^:i5*T*iUtL 

&#-r § ^ t tmB x& s o 

^ * - ? - % j^m-i- 5 d b -h "ST ii§T* fe 5 o 

mz.mM£tiz> h<Dx\*f£< , t¥A> am, ttAnft^^o-c^oi&sia 

fc*5, ^SSa^lJ(D3fi:^^ % <k&<^^#M*A2£ (M^-^SSat&OTAKARA 
LA PCR in vitro Mutagenesis kit V^fc^fe) 9 0 b ^ffi*5„ 

CR(at5iIt5©^j|gT^5 0 
8-3 38%^<:» ^ — Qfigg 
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^ URA3 ^ ADE1 (^^U if^sjV-TK / W 5: K 

leu2 (3— ry^ntvp-y ^^misiykmmm) mtDmrnm^mffimfc+tm^z 

JlJirLTte, Saccharomyces cerevisiae a — St-ntS^?- (aMF) CO^^i/^" 

■f-/P|S^IJ^ Saccharomyces cerevisiae S^fc-'f if ( SUC2) (Djfrtj&Z/Jf 

8-4 zsm.^??— <pmm 
jf-^m^Aoxyv^—f—^m vfcmm^? ?—na-i,2-~^isy ^^^^^ 
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ift^fitLt, mmfefc* (cdna^^) &±&<D&m-x*&mm&z7v?— 

ifeVMi, i/^*^ K^#AbT_h|B^^^®^i-Sr «9 > _b 

ft&&mi& (mmm, mmm, mmmm. r^/m. e^^^^t?) m&m 

(Sherman, Methods Enzymol. , 194, 3-57 (1991)) „ 

(0.67%#-&— h n^y^ * N 0.5%p<^ 
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/—JV) „ BYPM^ife (0.67%^«:^ h n^y^- 1 2%^7 B 
h ^, 0. 5%^ * / — /K 0. 1M U l/mWffiWL P H6. 0) % BMigife (0. h n 

2%^f;v^-^) m<D^m%M, smM (o. 67%I£-S:~ bn^y^ x 2%^ 

BPt^ 5; ^S^{£<J:5^£>|&rfc x age. T^ = — T-feh^^r^ 

iPbT^-lfi-^. fcfclS&U DEAE*7 7d^x Qt77 n — a£ Wi? & ffi V 
m^t d^r S-t7 7a-^FF (7 7 /l'-7v'7ttI) ^ 

ffil^^A-^ilSU His BindVv?^ (Novagen*±®*) ft t* <D * h 7J 7 A „ 
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ProteinA-fe^r*— Blue-fc 7 r n — ^ jfc £*<E>$M#^#J®fc5gf'feig£:Ji§'£- Lfc f 

mmm 

^ bj osi^ «sh & ot^e ps^-r s t> © -e & v \ * (D mmm xm^z-??* 
y%iz>^ t<Dx% zhox&Zo 

f T'^LtfcSo Ac; Accl. Ap; Apal N Bl ; Ball. Bm; BaraHI. Bg; Bglll. 
BtJBtgl. Bw; BsiWI. CI; Clal. RI; EcoRI. RV; EcoRV. TI; EcoT22I „ He; 
Hindi. Hd; Hindlll. Kp; KpnI. Nd; Ndel. Nh; Nhel. Nt; Notl. Pf; PflMI. 
Pm; PmaCI. Ps; Pstl. Sc; Sacl. SI; Sail. Sra; Smal. Sp; Spel. Sh; Sphl. 
Su; Stul. St; Styl. Xb; Xbal. ^.fctJ^Xh; XhoIX&Z> 0 
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M(DWm(D7*—& (H)3) (P. A. J. GorinfclS, Advanced in Carbohydrate 
Chemistry and Biochemistry, Vol. 23, 367-417 (1968)) j: 9 , a -1, 2^?l/y 

a-1, 3-^r^y K^^S5!5i-54.4ppm#5£(Dv'^-^/V?r#$-f N J£<Z>fi&4. 5ppm 

mm^^y^aT^ Vfe^N-^M^^rtttH b a-1, y; v-^— t?m<ffc, 

^ Candida succihila IFO 1911$;. Ogataea minuta IF010746$c£'(£ffl bfc 0 1*1 
H#fcl*tF&<E>^3S5G5fcflinc: a 1, 3 V y K^^^ftS Saccharomyces 
cerevisiae , RXfWS^^mR^^— ? T?4. 5ppmi^±(e: fcT— ^ Sr^i" § ^ ^ n he 
!7|£-g:T»fe 5 Candida boidinii ATCC48180$c£*)-#£ £ LTMi-*Ufc„ 

Jb|3^^^^tPYPD^i^50 ml£:500 ml^^P 7 7 ^ t-AtK 30t:-e24~4 8 
^l^it, Wfc&T^'bftmz. &oXM#>. 10 ml<7>100 mM^rc^^^J-M; £7 ^ 

MM (pH 7.0) MSSISU V'— 121 «C, mtMAnlfcUfco 

^PLfCo ±Vtc&&<Dtkmm&&m£"&fr 0 r^ay^t^yyA (ConA) 

#9A/H>8MSrjft (0.15 MSfttbP^A, o.5 mioft-fk^^^^ASr-grtfo. i m y 

^Ift^-MJ (pH 7.2)) ConA-Ttfn — ^^77 A (0. 6 x 2 

cm, ^%h») fc#^u conhx? j^mMmmxffiw-m, 

0.2 UOo-^f^y; KSr^tfConA557 7 A^^^^-e^m^r^TJfeofCo = 
y^t^'J^Alin C-4, C-6{i07KmS55^#^<Z) a-D-7^7-^^S^r2B 

k&X% 5 (Peat et al. , J. Chem. Soc. , 29 (1961)) „ 'fehMzM'ti*: 
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Lfco i-ftt>*>. WJfelfcJftWfiSrlOO/il^N-^y n^^— MvmWtffiWi. (0.5% 
SDS, 0.35% 2-^/^^^ h^P J— /V-^^tpO. 1 M Tris-HCl^Wflg (pH8. 0) ) 

5^^t»^I^Lfc„ IfilT'ILf:!, 50/i 1©7. 5% Nonidet P-40, 
138julcDH20, 12m l^N-glycosidase F V Istf— %M) 37°C N 16 

tirmfcrnVfro BioRad AG501-X8^7 ^ A-ej^^# % 7 ol y — /V : ^nn* 

)VJ* (1:1) ^OitKIIlt, #S?£tt£iJ^6fC£i&ifcU tlilfp 

#fe*tfc«rt«sr»3fe*«t dfy^T^/^. paa^v^) -r<5fc#>, to 

tfef£«r*Tfcofc. MIIMD B q£^#|f£|§^ 40 M l^*^7 P y (552 mg 

02-T ^ y t°y v^>^200/z 1 ©MfefcJgtfLfc) ^ADi, 90°C, 60^ 

^QjSbfCo ^ra^T-MLfc^, 140 /zl tf>5S7nf£^ (200 mg<D#^ • i?*?-A' 

t ^^m&fc&50}ii (Dti 2 otsoni<DmwtKmmvr^) st*px., 8o°c, 

80#*Q.3L;fc„ R&fU T^~TtK £r200/zl#n?tfc#, 

(c^^y — /v : ^ n n/fc/WA (i:i) SrJp^. N WO, < Mm.lsXPMk*r V 

_h^lCOV>T0.22Mni © 7 4 /V# — T?«ig U PA^b* y t Ufc 0 

#fc>*bfc$§j£ £ Aspergillus saitoi a -1. 2-v y/ if (&-fb3*IlS») 

M«fc*9fg>fbLfcfL HPLC&ffl^-C##f«rfro;fc 0 T5: K#7^£IBl^cHPLCT?te. 

PA^y *m&*:<Dmg:K£^xftm-tz>^£&-zsm-vfoz> 0 hplco^#«^t 

*7A: TSK-Gel Amido-80 (4.6 x 250 mra N JjCy— ®1) 
*7A£| : 40^ 
:1ml 

?§EH^# : A: 2 0 Omll^h y xf/P7 5: V p H7. 0+ 6 5 %Ti? h = b y /V 
B: 2 0 0 mimm. h V xf;PT 5 is p H7. 0+ 3 0 %Ti? 
0# A=100% 505>A=0%©EJll^^^JiH 

Ml^^S : 320nm 

£c3t$&£: : 400nm 
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^(D^^^m^T^-to ^<D^Wz. Ogataea minuta , RtF Candida succiphila 

' — &^3^lC«fco"C N Saccharomyces cerevisiae tcl jo if <5 ochK mnnl , mnn4$ fctB ^ 
(Drnm^mtk (Man5£jg$c) ^WS^Wt^-CfcSir^X.&ttfCo — Candida 

fcny b n— tt© Saccharomyces cerevisiae tCOV^T i^4±M<DM@ii&?% 

CHife^!j2] Ogataea minuta<£> ^ y i? p T/V^ t K-3- Dyjgfl: KP.-^t 

Ogataea minuta IF010746$c £ 9 64£StfcT-tf>M§s ^.^^^^Sia^J^r^^r^T 
& o fc 0 
(2-1) 'T'p ' — ~7<D*fej$. 

Saccharomyces cerevisiae (GenBank3£^#-P§- ; P00359) RtE Pichia pastor is 
(GenBank3£^#-*§- ; Q92263) &&(D V ~t p T JV^f t K-3- V ^Wff t Kn y-J- 

AYMFKYDSTHG (@B?IJ#-5§- 1 ) 
DGPSHKDWRGG (ia?IJ#-5§- 2 ) 

PGP5; 5' - GCNTAYATGTTYAARTAYGAYWSNACNCAYGG -3' (IB?IJ#-J§- 3 ) 
PGP3; 5'- CCNCCNCKCCARTCYTTRTGNSWNGGNCCRTC -3' (IE?U#-^- 4 ) 

7"7-f ^ — PGP5teT 5: y^ga^lj AYMFKYDSTHG (31 ^j-j^b. 7 *7 -f PGP3 5: 
y UMB^ljDGPSHKDWRGG^^i- £ 4£gIB^J<Df@:&&#^@a?lJ-e § e 

YPDi&±t6 mM^**l%, ^^ e b^2%, pH6.0) T^S^I* 

X»&m L-fc Ogataea minuta IF010746$c<£>^#: J: <9 s U l> -M* (Methods 

in yeast genetics. (1986) Cold Spring Harbor Laboratory, Cols Spring 

Harbor, New York. ) \Z X o T^-fe^DNA^r^M bfc 0 
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#bfrlfc Ogataea minuta IFO10746*fc<D^-fe#:DNA£§SM t b N A v — PGP5 N 
PGP3£fflV^ Ex Taq^y ?*■ (S?@5t*±) ^ £ 3PCR ( (94t:T'30#, 50°C 

T?l£\ 72°C-C45#) X25f--f^) £f?ofc 0 *g«g $ tvfc&JO. 5kb(3DDNA©f Jt & 
®l&b, TOPO TA Cloning Kit W y k* h n ^iyth) &JBV^T^n — ^^^b 
fc 0 n — £ V) * KDNASrmHtb. BigDye terminator cycle 

sequencing FS Ready Reaction Kit (Ty^^f hVW Jri/^ *r AXft) £r/g l^T 

accharomyces cerevisiae 
t^Pichia pastor i s & 5fc OGAP jS-fe^ CO T 5: 7 MB?IJ £ ii* V^tflUtt £#oT 5: / ^ 
IB^iJSr^- K-rS^iB^J^^r-r^^ n-^5r51^L-/c 0 0. 5kbtf>#ADNAff>m. 
^^^5 KSrEcoRIT^^U, T^fn— ^«^ft^ s [e]ltebfc 0 
(2-2) 7^^7y^©M, &t£;*^y— 

Ogataea minuta IF010746*fc<£>^fe#:DNA£r®* (D^mW^T'tyM U 0. 8%T# 
n— ^^/vm^^Kj^rfrofCo bfcDNA&Hybond N+^-Y uls lx y (T 

-W^A*±)K: f7 ^77- bfc„ (2-1) ~e# feti^DNAltlf Jt^r^ ^f^° 

^-f ^-DNA^-<y v^^^-t^a (T^^^A%t) ^m^-cmm^m^is, w 

zfv y^H — is a i/^fT^ofc 0 ^ ^ y -if — 3 

(Molecular cloning 2nd edn. , ed. Sambrook, J., et al. , Cold Spring 
Harbor Laboratory U. S. A. , 1989) Kl^o Tfro tc 0 ^t<D%g^ &j6kb©HindIII- 

^^-f-^<< > =7^zf=7 V — Srf^^bfCo Ogataea minuta #:DNA&r Hi ndllli: 
EcoRV-e^J^b, Tlfu— ^t^^clt, 6kb#ift(7)DNAiff>t^-7 i V^^bllIHXbfc 0 
mHKbfcDNA^f>tSrHindIII^HincIIT^8ff bfcpUC118£ 7-f^ ^bfc^> 
Hanahan^^^fe (Gene, 10, 63 (1980)) T**JMDH5 atSM^JCfcm bT, 7 -f 
^^y-§r^bfc 0 

$J4000^ n — >'Srttf3i&ODNA»f>T-^7 B ci— -ft bfc=i n >^y y^if 

v-a via «9^^ y— -^bfc 0 #e>tLfdii{@^^tt^ c—^o^^fe, ^ 

*S Kp0MGPlS:^i-5^ o — V^51feb^: 0 
(2-3) tMia?iJ&5£ 

7° 7 ^ 5 K pOMGPl ( m 5) (£> Hindlll-BamHI ^ ^ double-stranded Nested 
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Deletion Kit (77^V7tt) &J%\/^itX£:&&ft%.Tf'77<4 

m&m-%r 5 <D&.mmmfctZ, 1492#@ 2502#@T^^^>1011^S 

W U-A*»b*t)fe*tbSr ^ SW&M (MH^IJ#-^6) Saccharomvces 
cerevisiae 2£.TJ* Pichia pastoris fe^O^'J tP7;Vft: K-3- U y^r t K 

Ogataea minuta O &4/3ifel5^p P -=&r- ^ — (fE^(J#-^- 7 ) ir^— S;^ — 

^i|2-2|B^<7)p0MGPl^e 5 3.2kb(DHindIII-BamHlSffJt ^^-ilU, pBluscript II SK- 
<DHindIII-BamHir H T(C^Ab/c 0 ^tbttfcT"^^ 3; K 3rpOMGP2 £ bfc (HI5) 0 
P 0MGP2^ h 3kbOHindIII-KpnI$r>>t EcoRIflHi & ^if^jMS U fc 

pUCl 9 <D Hindi II-Kpnl f^lAlfco # £ *L 7c 7" V X $ R & pOMGP3 t ifr & U fc 

(®5) 0 GAPil^^ci^— * — ^^-^-irOF^^Sall, EcoT22I^i 

% m A ~t % tc #> K , zf 9 4 — 5'- 

GTTTGAATTCACTCAATTAACATACACAAATACAATACAAAGTCGACAAAAAATGCATGTGGATAGATGACC 
AATGGCCTCTTTAAGTAAACATTTCGTTTTGAATATATTTC-3' ( SB ^IJ # # 9 ) t 5' - 
TTTTTACTAGTACGGTACCGCTCGAATCGACACAGGAG-3' (IE?U#-§- 1 0 ) £r-£-J&Lfc 0 d 
tlh^^-f-^ — ^m^^X, p0MGP2Sr^M<b bfcPCR ( (94°C-C30^\ 55°CTn£\ 
72°CT*45#) X20"iM'*A0 &fTo7c 0 ±t*I $ ttfc^JO. 6kb(^)DNA»f>t^lHjl|X U 
T0P0 TA Cloning KitSrJB^T^ n — = L7c 0 0. 6kb£)*f ADNAlUr &EcoRI- 
KpnlBfrfi-fc ITflt, P OMGP3<7>EcoRI -KpnlBB^A Ufc, # £> *L?c ^ ^ * ? 

R£pOMGP4 (05) £r-ffr£bfc„ pOMGP4«SalI-EcoT22I^}C^^ite^^^Ab 
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K£«^Lfc 0 ^JS^!l3T?«^bfcpOMGP4(DSalI-EcoT22irB^ei N y°^^^ KpUC4K 
{T-^^^J^yr /^isTtti) bXhoI-Pstlgff Jt £ UTip.it $ tlZ 1. lkbtf>G418 
»f£5tfc^- &mA b fee # £> Hfc 7° 7 X 5 K ^pOMKmRl £ L fc„ 

C^JtM 5 3 Ogataea minutaO^P g; v> - U ^jfel&gSMNR (1/RA3) »fe 
^<D^ p— — >-^f 

Ogataea minuta IF010746^J: V URAf&fc^ RTf^t (Di^Sia^lJ^:^^ 
(5-1) 7n>-7©M 

Saccharomyces cerevisiae (GenBank<iE§|c#-£f ; K02207) 25-tF Pichia pastoris 
(GenBank^^#-^- ; AF321098) S*Otn =f- *? - ]) ^mj$Li%mm^T*i%lf& 

GPYICLVKTHID (BB?!j#-5§- 1 1 ) 
GRGLFGKGRDP (@B?!l#-*§- 1 2) 

PUR5; 5'- GGNCCNTAYATHTGYYTNGTNAARACNCAYATHGA -3' (@a#J#-*§- 1 3) 
PUR3; 5'- GGRTCNCKNCCYTTNCCRAANARNCCNCKNCC -3' (IB^J#-*§- 1 4 ) 

^7 4 PURSfiT 5: / ^@a?ljGPYICLVKTHIDfc*J-J& "ff'i **? — PUR3fc£T 5: 
7 miB^ljGRGLFGKGRDP^^i- 6 *ft£iB?IJ<Z>*B4i&& ^IB^J T? £> 6 . 

Ogataea minuta IF010746^<D^-fe^DNA^ftM ^ T/^-Y "V — PUR5 X PUR32: 
ffil^T, PCR ( (94°C-e30# N 50^-^1^, 72^^30^) ? S^) *ftotz. 0 

i9(S*HfcJKj0.6kbODNA»f>i-3Sr|HlI|Xb % T0P0 TA Cloning Kit£rffi V>T * u — ~ 

7*7*% KCQ#ADNA^f>T- (^ Saccharomyces cerevisiae& tJ^ Pichia pastoris fejfe 
K SWffl&l&z* — K-*"5t£IEffi^j36S^"t-*^ n — ^SrSSibfeo 0. 6kb<£>^f ADNA 

(5-2) 7-f^7y-©M S.TJ«^^ y — =.^y 
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Ogataea minuta IF0l0746tfc<D^#,-ffcDNA£r1l* ©ftlj BRIMS -?#J»f MMM 

(5-1) x^bMz.mmft*-7v—7t i^xmrnm (2-2) ^feic^fe^v^ 

VxN^y y >a X&frfcofc,, *-0>j!£*, ^4.5kbcDHindIII®r>T-fc: 

V — SrftMftUfco Ogataea minutaO^fe^DNASrHindlll-C-gJ^f T>5f 
o^IMi, 4.5kbf*jft©DNAWfJT-S:y/^^bIalil5lbfc 0 [elite UfcDNA^ 
SrHindIIIt?§I»fLfepUC18fc v" a ^bfc^, ;«®DH5 at5fc|c^|f<Eife 

Lt, 7^^7 y— Srffrfcbfc. 
&J6000^ ta — ^-^TBU^ODNAirJt^^n— zf t Lfc=ip --/N/f y ]) 

KpOMURlSr««p-f-«^ n— >-^il^Lfc 0 
(5-3) m.WRm&'fc 

^^^^ KpOMURKDNotl-HindlllfS^dHeJ^i&SBB^Jtr^ Xik : £Mfc%.X$7 p 

IB^J#-f-l 5 ©Ilia^lJttt, 1732#B*>fe*&* 2529^ @ 5 798i£ 

^?7\<' — J*fahmM&tlZ>7 $ Smmm mmm-^l 6) t Saccharomyces 
cerevisiae^ .T^ Pichia pastoris a p - V :/^J3ft^B£l£l^ t tf>*@ 

m^m^t -tn-etb82%, 75%£>t=- /^uri— -efcofc„ 

CHJfe^J 6 ) Ogataea minuta URA3&te*WSWk<D4&& 
OfryZf'i^ > iSy^fT !7 h (Rothstein R. , Methods Enzymol. , 194 (1991), 
281)t^«t 5 N Ogataea minuta jMfc^fc^i&Stfc&tf^ Lfc„ 

(6-D ^^te^f-m^^^— Of^$g 

l»J (5-2) fcfB^O-T"^;*. 5 KpOMURl (06) «k 9 3kbONotI-KpnI$f;t£lii 
ftb, pBluescript II SK-©NotI-KpnI|Hll£*A Ufc„ l^-f^^X K&Notli: 

st y i-e§j^f#, ^m^^s, t^77^^3ynriiaot, 

5: K pOMUMl (06) & Wi # U „ 7" 7 'f -7 - , 5'- 

ATGGAGAAAAAAACTAGTGGATATACCACC-3 ' ( E W # * 1 7 ) N 5' - 

CTGAGACGAAAAAGATATCTCAATAAACCC-3' (IB?IJ#-5§- 1 8 ) ^rffiV^, ^^^^K 
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PHSG398 (Sffii£*±) %mmt LfcPCR ( (94°CT'30#\ 55°C-Cl£\ 72°CTM5 
fj>) X201f-^^^) £rfrV\ ? n 7 A7^^=r— ^Wttitfe^Fco— §P?r±it|iMb/Co 
#bHfcO. 4kb<D±iifilDNAiJf>t £SpeI t EcoRV^OSf L^#, pOMUMlOSpel-RcoRVf^ 

hZmTZy?* 5: KpOMKmRlSr. Hindlll^Bff ^pm^M 
W$Ls Kpniy — i:7^y- v-a Vbfd 0 Ki «5 G418WttsHS^ 

§L#-fe y h^3kbOKpnIif>T-^ l^T^itU, P 0MUM2cDKpnI}Cl^A bfc Q #bftfc 
^7^^; K£rpD0MUl£ifr£ L-fc (EI6) „ 
(6-2) ^K^m 

HiW (6-1) -e^^bfcpDOMUlSrSall-e'^iff Ogataea minuta IF010746#fc 
^m^^/V^&^T^K^mbfCo YPD^i&T*— ^30°C}CTBff^*U. lOOrolO 
YPD^(31=fitmb-C30 o ClCT*J-#[ii5lt^ (OD 600 = 1. 5^) -e8~16H#Hflig* 

bfc„ 1400 X gX*5&m<DT£>bftmfc£ OifU 0ffc£lOOral£>7k?$Lf;:i$® 
Tfc-TrllHK ^V>T40mlO7K?^bfc^^7K'C 1 [Hl^#Ufc 0 0 ft: 20ml <DLC^^:7 
T — (lOOmM LiCL 50mM % V «7 J* V V ~7 7 — pH 7.5) f^ll^ U 30 o C"e 

45^-ra^Mbfc^, , 0.5ml£>lM DTT<Sr»DU $ h ^155>^MM Lfc„ Tk^Lfc 
STM^ y 7 r — (270mM sucrose, lOmM Tris-HCl ?r 7 7 ~~ pH 7.5, lmM 
MgCl 2 ) 80ml-Cgfe^bfc^, 320 At 1<£>STM^ y 7 7—fcMM bfc 0 m^^^^KX 

5fIfet^(^Mt7S' K*fc©S*— fc/gV^frfcofc. 50^1^ 
0M?M£5m KDDNA^t ^^Lfc^ 0. 2cm<30^ ;* iF^/l"* a 
-<;y McAtl^ (Iff ; 1. 0-1. 5kv, i&in. ; 200—800 Q) Oi^/W 

^^rJP^LfCo lml(D7K^U/clMy/Hf /VSr-^tfYPDit^^JDx., 

30^Ct?4~6B#P^^^#Lfc o 01^^400—1000 m g/ml(^G418S:'g-ti'YPD 

DU5; 5' -AGGAAGAAGAGGAGGAAGAGGAAGAAAC-3' (IE?iJ#-i§- 1 9) 
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DUC5; 5 ' -CGATGCCATTGGGAT ATATCAACGGTGG- 3 ' (IH?!J## 2 0 ) 
DU3 ; 5' -CCGTGTTTGAGTTTGTGAAAAACCAGGG03 ' (BEyiJflMh 2 1 ) 
DUC3; 5 ' -TGTGGCGTGTTACGGTGAAAACCTGGCC-3 ' (f B?lj#-^ 2 2 ) 

PCR ( (94X^X30fJ?^ GO'C-CrlrSK 72<C-ei#) ? fr) ^otz. 0 HJ7^^ 

1~J;5J-> ^7*^ K^^i^M^ia^ai^tb^^^^tt. 1. lkbo^gDNAitr^ 

i^SI (5-FOA) fcm i &*7r:i-W* 1 &'& Ufc Q 5-F0A»tt* O R# 

(Methods Enzymol. , 154 (1987), 164) (31fS^^^fetC^o fc„ 5-F0A»'|4#c<£> 
£fefe#DNA3:£:#^t U ^v^^—DU5, DU3£JEl^cPCR ( (94°C-C30#\ 60°C 
"ei£\ 72°C-t?35» X251h-r^yV) N ^y-f^— DU5, DUC5$rffi V^ePCR ( (94°C 
-?30£K 60°CT*1^, 72 < C-ei#) X25ih-T^/V-) N DU3 > DUC3 £ V > fc PCR 

( (94 o c-e30£!\ 60^-ei^. 72X;x-i&) x25-y-4?jis) SrfTo*:, muz^-p 

£51-, G418»145t^^^^:^:b, URA33t<f£-?-tf>ORF#^ n ^ A7^^=t— /Vjft 
14il^^$B^^^fcSm$tLrt^^fe, -4 "V — DU5 % DU3£fflV^cPCR «fc 5 

2.6kb. y?^^— DU5, DUC5£:ffl V>fcPCR «fc 9 1. lkb % /7^"7- DU3 % DUC3£rJl 
V^fcPCRJ: U LOkbOiUffiDNAWfjt^tfttU^ttfc,, f£g»£0gataea minuta TK1-3 
#c (ura3A) <bift^ L7c 0 
C^J6'0'!l7] Ogataea minutaCQ/lflffi ( fr^Tft U flf-S/yU-T $ 7-W $ 

Ogataea minuta IF010746j£ J: 9 jflg/j gfc^ ;Rt*-£©4fc2£BE3aj*5tSr 

(7-D yo-y©^ 

Saccharomyces cerevisiae (GenBank3£^c#-*§-M61209) Candida maltosa 

(GenBankSS:*-* ; M58322) ^(DADEMte^MfyiX&ff ^tLTV^ T * / MIS 
?IJFVATDRISAYDVIM (@H^!l#-§- 2 3) 
QDSYDKQFLRDWLT (MB?lJ## 2 4 ) 

PAD5; 5' - TTYGTNGCNACNGAYMGNATHWSNGCNTAYGAYGTNATHATG -3' (S?IJSf 2 5) 
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PAD3; 5' - GTNARCCARTCNCKNARRAAYTGYTTRTCRTANSWRTCYTG-3' (IB?IJ#-*§- 2 6 ) 
Zfy^-*— PAD5f2X^ /^BS^jFVATDRISAYDVIMKl^N&b. ^ PAD3teT 

^ 7 ^MB^jQDSYDKQFLRDWLT(ei^ti^-r £ MM^\<Dlmffim.<r>%V?\lX*%> Z> 0 
Ogataea minuta IF010746^(D^-fe.^DNA^^^ h U ~7*7'i 'V W -PAD5^ PAD3S: 

ffl^T, PCR ( O^^O^, 50°C-C15>> 72°C-ei^-) X25f"^^/V) Srfrofco 

if i|>g£;ftf;:^0. 7kb<DDNA$r>T-£[H]I&b > T0P0 TA Cloning Kit ^rffl V^T ^ D — =- 

^7^ 5; K (£> # ADNAjjff Jt~ {Zl Sacchar omyc es cerevisiae& t/ Candida maltosa ^ gfc 

^SMH^iJ 5 ^ P - b fc 0 

0. 7kb<£>#ADNAS)rJf ^7^.5 K^EcoRI-e^DKf b, T^f n — ^m^^cfb^^ 
®i&bfc„ 

(7-2) 7^^7y-«DM, &t)^^ y — - 

Ogataea minuta IF010746^<D^^,ft:DNA§r®^ OflJPS^^T^S'f b, ^Jfe^J 

(7-D ^'&hMzmmY\ yt i,xmmm (2-2) ^iBffto^tet^v^ 

tf yW^y^^-^ 3 y%^ofc 0 ^r^^, ^J5kbCOHindIII-BamHI»f 

^<> ^7 V — £rffr&b7fc 0 Ogataea ininuta^^-fe^DNA^rHindlll ^ BaraHI 

-e-gJ^fbs T^fn— ^S^l&ms Skb^ifi^DNA^fM-^r^^btHlUlbfCo HUDl 
bfcDNAiffit^rHindlll^BamHIT^^fbfcpBluescript II SK- 1 =7 -T <7*— v- 3 > 
bfc^L ^mDH5a*(^®fe#|bT, 7^f/7 U — ?T^b7t 0 
,^J6000^ ci — ^^t&^<DDNAiff^%7°i=t>-^^ Lfcnp^^T 5 !; ^if — 

*5 KpOMADl^r^i-^,^ n — >^51^bfc 0 
(7-3) i«@B?iJ**:/£ 

-f=7^% KpOMADlOEcoRV-Sraal^^dllS)^^^©^^. X&^MfcRXp-?' 7 

7<D&mmma^ 939#s^b^*«9. i85o#gx^t3S9i2^s 
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^7W-A^fci|jfeSji57?/li!J| (Sa?iJ#^2 8) Saccharomxceg 
cerevisiae^ t^Pichia Eastoils&5fe<D,4^*fc^j^ £ ©^g IMtt^rfi^fc £ ~ 

C^J£M8) Ogataea niinutai(DA£Er&fc^mM$z<DfeM 

Ogataea miriuta(D^3St^^^^-^ - ^ L^ffet^ioT, ADEMte* 
(8-1) ilflg/a^fife*^ * ^ - (D flsjg 

KpD0MADl^f^Mbfc o ^^y^gtt^t 

m^tc 0 mmm5izmm<Dm3mm^-mm^m-r^y^ * =• kpomuri^m^ u 

^ ^ -v — 5 >_ 

CCCCGAGCTCAAAAAAAAGGTACCAATTTCAGCTCCGACGCCGGAGCCCACTACGCCTAC-3' (fH?lJ# 
-^-2 9) % GGGAAGCTTCCCCAGTTGTACACCAATCTTGTCGACAG-3' (gB^J## 3 0 ) £■ 
fflVMT, PCR ( (94°CT*30^\ 50°CT*l£\ 72°CT?45#) X201^ ^) £frV\ 
i«l?1#5ta^^Ji^^$rii^ bfc 0 ±tifrg$^fc^0. Skb^DNAl^tf U 
SacI^HindIII§]©f Lfc^, pUC18<^SacI-HindIIiPfl{^^A L/c 0 

5 KCDSacI-Kpnir H T^p0MURl^b¥g|L^3. 3kb(DSacI-KpnI»f 
ftZmAVtio '^btiti^yx* K?rKpnI^OK)f N ^pm^^S, ^j^^^^f— 
i/3^bfc„ #btLyc^^^5 K£pOMUR2£ift£ L7c (09) e P OMUR2^StyI-gO 

SrpROlffllli:** Lfco PROMUlSrBglIIi:HindIIIt?§J»f UT^fetLS3.3kb©DNA»f 
9) „ 

-v - Dad 1-5 ; 5' -AAAAAGCGGCCGCTCCCGGTGTCCCGCAGAAATCTTTATGCGTAGTCTTG-3' 
( IS m # * 3 1 ) N Dadl _ 3 . 5 >_ 

CCCCCGGATCCTTTTTTTTAAGCTTGTTGTACTCCTTCCATGCACTTCCGGTGATG-3' (ia^lj#^- 3 

2) Srffll^fcPCR ( (94^^30^, 50°CT'1^- N 72<CT-1#) X20*$-4 ? ;U) s ? 
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9 <i — Dad2-5 ; 5' - 

TTTTCACCCCGTCAAGGATCCCTGAACAAGGCGAACACGACGAAAACATTTCCCCCGAG-S' ( IE M # 
-^-33), Dad2-3 ; 5' -TTTTTGGGCCCACCTGGGTGAAGATTTGCCAGATCAAGTTCTCC-3' 
(BB#I#-J§- 3 4 ) Sr^VNfcPCR ( (94°C-e305g!\ 50°C-ei:&\ 72°CT'l^-) X20i?- 
-Y^/V) £rfrofc 0 ifipg^ttfc-ttL^tL^jO. 7kb. lkbODNA^^^lHlllXL, -ttb 
■enNotll^BamHI, ^.T^BamHI t Apal-e^Qff Lfc 0 # kfrfcNotl-BamHI t BamHI- 
Apalc^MDNA^f^^rpBluescript II SK-^Notl-Apalf^^^A Lfc D #btbfc^7 
^ 5 KOBamHI-HindIII|H!H:pR0MUl^e>^Bt U#t3. 3kb<£>BglII-HindIIlBJf Jf 
ALfco ^^fbfc^^^^ KSrpDOMADlfclfofc Ufc: (08) . 

(8-2) mmmm 

MMm (8-1) T?# bftfcpDOMADlSrApal £ NotI~C-$]$f LT> HJfe#J (6-2) T?# £> 
frbfc Ogataea minuta TKl-3^fe ( ura3 A ) JUtt^^/V^ifeTf^WtelfeSrtf o tc 0 

Sr-g^Lfc (• : etv^tL^7 B ^^-^— (D{4«{ilHio#M) 
DA5; 5' - GATGCTTGCGCCTTCAACCACATACTCCTC-3' (ia^J#-S§- 3 5 ) 
DA3 ; 5' - AAAAGTTCTTGCACAGCCTCAATATTGACC-3 ' (I3^IJ#-§- 3 6 ) 
D0U5 ; 5' -ATCGATTTCGAGTGTTTGTCCAGGTCCGGG-3' (IB^IJ#-5§- 3 7 ) 

PCR ( (94"C-e30|j> % 60<CTl£\ 72 c C-e2#) X25ih-f^/V) §r?Tofc 0 HlOfC 

^^Bfc (5-F0A) tJljStt^^f *Sr5l#bfco 5-F0Al»ffittc©^&flCDNASr<»^ 
H> 'f'f^i "V — DA5 N DA32rJBWcPCR ( (94°CT*30|3'\ 60^T»1^, 72*0^3 
#) x25-^-f^/W ^rtrofco mio^^-t- «fc 5 It. WByfte-T-^HSFbfcWc^b^ 
2.9kbOliitilDNA^f>i-^^tt}^^f Co -Oura3A adel A$c£r Ogataea minuta TK4- 

i^MM^ Qgataea minutaroflflyjifrK^-ff) ^ P — ~ ^ if 
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Ogataea minuta IF010746** «t V OCHim .fe^ <D&'&. Xt*-£ <£>*MlE?lJ&:^&r 
(9-1) "?X2*-zf<Dfrj& 

Saccharomvces cerevisiae (GenBank3£:$t#-^- ; P31755) 2£t/ Pichia pastoris 
(WM ¥9-3097) E& 3&<D Oafim.te^FmydX»&lf £ *LT V> 3 T 5; S Wt&&l 
PQH (R) I (V) WQTWKV (iB?lJ## 3 8 ) 
WYARRIQFCQW (iH^lJ##- 3 9) 

P0H5; 5'- CCNCARCRYRTHTGGCARACNTGGAARGT -3' (g5^J##4 0) 
P0H3J 5'- CCAYTGRCARAAYTGDATNCKNCKNGCRTACCA -3* (@a^lJ#-§-4 1 ) 

P0H5J3T5; 7 ^gB^ljPQH(R) I (V) WQTWKV (d^J-J^L, ~f=7 << P0H3fi 
T 5 7 ^IH^lJWYARRIQFCQW{J:^-t-^^iH^J^ta^(DiBJlJ-efc6 0 

Ogataea minuta IF010746$ctf>£fe-fe#:DNA3r#IM £ U N ^ -v— P0H5, P0H3& 
fflV^T, PCR ( (94°CT*30#, SO'C-Cl^K 72 t Ct?30#) X25i^-T^yU) SrfTofc 0 
Jt*I£ttfc^0.4kb<DDNAgfr)t£lH|I&L, T0P0 TA Cloning Kit V^~C ^ a — ^ 

Zf? X. ^ KO^ADNAE^Ut" fcl Saccharomyces cerevisiae. R.t.F Pichia pastoris &gfc 

EcoRITHjUBJfU T^fP — ^«i?C*tt«. EURLfc. 
(9-2) 7^f^7P-0^ SlTI^? ]} — 

Ogataea minuta IF010746»O^-fefrDNA^ffi^r (DfjUj IS»*fC§I»f U > MMM 
(9-1) -eWbHfcDNABPf^-^^n— :/£ ttit^J (2-2) {3HE«tCD^fei-^V\ 

!) — ^rf^^bfd„ Ogataea minuta ^-fe&DNA £XbaI -C^D iff U Tjfu — 
^«^^clb#> 5kbf^a£ODNA»fjtS:y^^e>lHlJ|Xb^: 0 HHR b^iDNAHff^SrXbal 
T*§JB?fUfcpBluescript II SK- 1 7 is a is Lfc#, *fl§^DH5 a ^Kl^SC 
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^5 Kp0M0Cl£^i-£^ n — i/£5gfeLfc 0 
(9-3) *MBS?IJ&:£ 

I^*^ KpOMOCl©BglII-SpeI^^(H]ll)(D^*ia^J^, ^^c^Mfr&U?:/^ 

^7 ^ — J*fahmi££tlZ>T ^ y ®?Ba^I (Sa^'i#-^43) t Saccharomvces 
cerevisiae& tE Pichia eastoris^jfe^-v V y — ^^^W^OCffJm.^^-M^0 t <D 

9-3097 EC H^£frL7c Pichia pastoris a^O OC^ij tfe?- £ (D7 ^ yiOliPW 
29 % "C 5 C t , Pichia pastoris & 5fe © OCfflM ¥ & Saccharomvces 
cerevis iae & %z(D OCfff& te^f- (a-l,6Yy/V/^7^7i7-f) tf^tt^T 
^•i-S^^f 5 /^H^bnTV^l^ t^X Y) . ^^¥9-3097iC^^$tbfcPichia 
pastori s &$$(D OCffM ^^ ^Hff^JiC OCHim .fe^ (a-1, 6-^^y v-/l^- h ^^^7 
^7 -if) ^=t— KLTV^OJ^if 5 2>N ^fc^gtt^mtm^imo&mi^fB 
jfcbfc Ogataea minuta 60 OCHfi&Gi* (Dmm &&1r Z> if 5 fr\Z O I/ > T te:^ S3 

•So 

C3t%0flO] Ogataea minuta^Q^a^j^^^f^ 

Ogataea minuta ^ ^^ ^-^^ — ;*?-- jr bfc^gjsmfc: «fc o OCHf itfcl- 

(10-1) flgK/St-IS^flWS^ ^ * ^ tfsfti 

C^^^T-^^O^kb^Ball-Smal^^^i^^-lS-^fce^bfcT 0 ^^ ^ K 

pDOMocHi^^ufe (mn) „ og/Mte^mmzv , wd^^^^mim^M 

pOMOCl J: !9 4.4kbONotI-XbaIif>T-^^^|b, pBluescript II SK-(DNotI~XbaI 

^I^Alfc. Wbftfc:^;* 5; K«rpOJ40C2£*fe£ Lfc„ P 0M0C23rAccI ^XhoIT 
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pOMOC3<tlfr£ bfc Q P 0M0C2trBalimi^b. BamHI V l/jj — bv-j U 3 ^bfc 
#e>hfc7"7^5 K«rpOMOC2B£lfe£ bfc: (Bill) o P0MOC3 & Smal £l $r b % 
Hindlliy — £ ^>f>7*~>3 Vbfdo #fotbfc7°7^5 K£rp0M0C3H£ift£ b 
(Bill) 0 p0M0C2B<DBamHI-HindIIir^{-II^J(8-l)^fB«bfcpR0NfUl^b^. 
«Lfc3. 3kbOBglII-HindIII»fJt^^Abfc 0 h thtc.T' ? X $ KOHindlll- 
ApaiP^klp0M0C3H/^£>¥gtbfcl. 5kb(DHindIII-ApaIif>t§r^A bfc 0 #fettfc^° 
K£pD0M0CHliift^ bfc (Hill) 0 

do-2) mutmm 

MMM (10-1) ~e# b ttfcpDOMOCHl 3rApaI £ ^otl^mWr Lt , Hit^U (6-2) 
bfrbfc Ogataea minuta TKl-3^fe (ura3A) % 'BlU'MMW (8-2) T?# b tbfc Ogataea 
mi nut a TK4-l#fc (ura3 A adelAtfc) fcm&^/V;* jfeT^SCfciifeSrfr o fc„ 
femttmMM (6-2) K:|B*0*«fefcW C-Cfif o 1t. 

D03; 5' -CCATTGTCAGCTCCAATTCTTTGATAAACG-3' (IE^IJ#^-4 4) 
D0U5; 5 ' -ATCGATTTCGAGTGTTTGTCCAGGTCCGGG-3 ' (@B?!l#^- 3 7 ) 
D05; 5 ' - ACACTTCCGT AAGTTCC A AG AGACATGGCC- 3 ' (SE^J#-^4 5) 
D03-2; 5' -TCACCACGTTATTGAGATAATCAAACAGGG-3' (K^!i#-S§- 4 6 ) 

PCR ( (94°CXr30^\ 60°CT?1£\ 72°CT3^) X25^-T^^) £rfTofc 0 S|12(C 

^irx o ^ v^cmm^m^-^titiw^hi^ 2. 4kb(D±ti|iiDNAKff>t 

^^tti^tbfco 3l&bfc^£YPDi#i&T^it$£^ig*bfc^ N 
?-i?>m. (5-FOA) ^lM±£;^i*£:Ifr#bfc 0 5-F0A»ttt*^^#,f*:DNA?r^M 
£ b, ^"7-^-^—003, D05£rJlV^cPCR ( (94°CT?30^\ 60°CT*1^ N 72 0 C"e3 
ft) X25-V-^ ? /Is) „ 7 P 7-1'-^— D05, D0C3-2£J3V>fcPCR ( (94 o CC30#\ 60°C 

-ei*h 72°c-ei#) x25-^-r i7/p) &?rofc 0 Bii2(^-rj: p imam&^ifi 

&1&l,1ttiii>>t>s D03. D05&JEV^cPCR£ «J 2. 4kb, 7°^^-^— D05, 

D0C3-2*fflV^^PCR«t l9 0.9kb©lii|BDNAWf>t36Stftm$ttfco # ktbfcochl A ura3 
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A $fc£r Ogataea minuta TK3-A$c % ochl A ura3 A adel A |£ Ogataea minuta 
iMMmW Ogataea minuta O^MM±MM^lh^MMMM^>l±>MM 
Ogataea minuta gCfUM &^F&MWTK 3-tMRXfi*:<D&&:"X*%> 5TK 1-3** ©JNH 

®SM UfcEtiSfr Aspergillus saitoi q -1, 2-v >- J v^— if (4{bflti) 
tiUlftLfc, HPLC&JS^T##r£*Tofc 0 T ^ K# 7 ^rffi V"*fcHPLC"Cfi N 
■PA^* Mt^^Oilliio T^Uti" S^i # "TUB*? ifc 5 o * fci£*g # 9 ^ Sr 

jbv^hplc-cwu PA^y ^m&^tDmTkmz&oxftmv, mmm&&mm-t 

1) K#9A|cJ:5t>fX^ 

#7 A : TSK-Gel Amido-80 (4.6 x 250 mm, My*~W 
:1ml 

^tB^# : A: 2 0 0 mM&lg h V 5: V p H7. 0+ 6 5 %T"fe h - h V A* 

B: 2 0 0 wMWRSt V V xf/VJ ^ V pH7. 0+ 3 0 %Tir h =■ Ml /V 

o^- a=ioo% 505>A=o%oii:^^^<feiia 

2) mn#?j»\z£zmmMtir 

*7A: TSK-Gel 0DS 8 OTM (4.6 x 250 mm. jRy — W 
*7A^g : 50^ 
W,t£ : 1. 2m 1 

*£ttJ^# : 0. 15%n-y^ / — /l'&-£&l0Omll&WtT>'*—&J* pH6.0 

■^©^^ieii3^^ 0 rs: K^^Aiiist-rxMici^ ^-efcSTK 

l-3^(COV>T«E113^^i- «t p {CMan5ir }£Man6£:£$c L7t7J^ A OCfflW X' 

IRO^^V^-KIMI (S«3t) fc)fc«U;M**, TK l-3#©Man6ttTfaflH£5£ 

1 % Man5ttTI5#3t5*:2<Dflt3SS:^r-t-5!|t«H % — 3jTK 3-Al$CQMan5teTlS#5£5£2 
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Manorl \ 

6 

Man or 1 s 
3 6 

Man or 1 Man )3 1-4 GlcNAc#1-4 GlcNAc 

3 

Man or 1 -2Man or 1 ' 
Man or 1 s 

6 

Manor1 N 
3 6 

Man or 1 ' Man & 1- 4 GlcNAc j8 1-4 GlcNAc 

. 3 
Man or 1 x 

fiJUb 9 v &#Lfc*^te^«i&l-Ogataea mi nut a OGKZ& e^ T? fc 

Saccharomyces cerevisiae lil jo tj" 6 ochl„ mnnl N mnn4t^(31 a -1, 2-t > y ^ — 
if at^^f- £ iirfcflMB ^ ^ G> Wffi # "51 £g fe 6 C #5fclB * ttfc„ 

C^J£^!J123 Qgataea minuta<£>:/P — if A (PEP4) ilkte^iF- <D ? v—^Z/Jf 
Qgataea minuta IF010746^ «fc 9 zfn^r^i -jr — A PEP4H k^R^- <O^M . RX^^<D 

(12-D ■7v—zf<nfi?f8. 

Saccharomyces cerevisiae (GenBank ^ # ; M13358) „ Pichia angusta 
(GenBanka»## ; U67173) ) Efe $£<D PEP4 X>$kfc £ V ^ 5 T 5 / 
TNYLNAQY (E3&J#-§-4 7) 
KAYWEVKF (@B?U#-§- 4 8 ) 
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PPA5; 5'- ACNAAYTAYYTNAAYGCNCARTA -3' (IB?IJ#-5§-4 9) 
PPA3; 5'- AAYTTNACYTCCCARTANGCYTT -3' (IB?IJ#-5§- 5 0) 

-f=7^^— PPA5«T5: /^iB^jTNYLNAQY^^fJ^b. 7"^^ v — PPA3f£T 5: 7 & 
IB^JKAYWEVKFfiL Mfc^t 5 8HE£?9 <D*B«( (DIB 5»J "C & -5 „ 

Ogataea minuta IF010746*ft<Pjfefefl5flNA»fi&gg ^ U ~f = 7' / ( "V — PPA5 N PPA3& 
fflV>T, PCR ( (94*CT?30;gK 55°C-ei#s 72°CT*1^) X251^^^) £r?Tofc 0 
titl^tbfc^O. 6kb(£>DNA®i\fi-&®!teL, TOPO TA Cloning Kit&iB l/>T ^ n — — 

7°7^ ^ K^^ADNA^f^^ Saccharomyces cerevisiae ^ Pichia angusta & 

(12-2) 7^f^7y-©m s^^u^y^ 

Ogataea minuta IF010746^O^fe#:DNA%ffi>£r O^JPS^^T-gOiff JUfe^tJ 
(12-1) ^#fe;ftfcDNA|£rjf -^n — -ft Lt^WJ (6-2) K:lB«©;£ifcK:f£V\ 
iMf^M^y ^f-£~>3 ^SrfT^ofc 0 *r©Jfc* N ^J6kb(DBamHI^f jt 

^7 y — 3rfisj5fcLfc 0 Ogataea minuta O^feteDNA^BamHI^nfefb. T1Sxi — 
^mMMW&, 6kb#jfi(DDNA8ffJt^^Vv^fe|H]I|Xbfc 0 HIIIXLfcDNA^fjt^rBamHI 
-f^J^f UfcpUC18t v^a ^bfcm. *JiMDH5a3»te^«|BifeUT, 

&J5000^ d — ^^rfu3Zfe(DDNA^r > H*%^ P n— y £ Lfc=* — s^J 7 )) ^if — 
(12-3) 

^7^5: KpOMPAl <DNdel-Xbal^^(|gii4)<D4l:Sia^J§r, Xtk^mfcRTf? 7 

E2W#*5 1 0±^SBB^J{C«s 477#i 9, 1709#Bt?H^5 12334ft 
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y^7WA^f,il^57? y ^IS^IJ (Sa^J#"^5 2) t Saccharomvces 
cerevisiae , Pichia angusta & %z(D PEP4 h (£>frg lUft ^fl^fc £ CI >5 . •^rfr-^fr 
67%, 78%OT5; y^^ID— -Cfeofc 
C^JS^J13] Ogataea minutaO/^^tfe^gc^^^f^M 

Ogataea minuta (Z) CTM.? itfc-T : ^ — # — £ Lyc^g^m^ £ o T» PEP4 i&te^- 

mUK^irX 5 PEP4M & 3f fc?" 1 . lkbOSmal-Xbal^g^^ ^^ tfeT-^ 
aifeLfc:^;*^ KpDOMPAi&flMRbfco /^^fc^fifcgrtfe J: 9 . Stf 1 )^^ 
^*$c fcBtf&i- 6 #> fc: > «5t3t^T-0 sum «r«ro frimMte* 

pOMPAl&SacI#J|$K tyV77^^^ay, ClaI#J»r % t;V77>f^3yL 

#fetL7^^7^5 KSrSmaI-e§I»f b % HindHI V isjj — b 7 << 5* — is a ^> 
Xbal-e-gOWfs Bglliy — £ >3 ^Ufc„ 

#fetbfc^7^ 5 KcDBglll-HindlllUgfC, Hlfe^J (8-1) KlfB*t<£>pR(MJia> £> 
mHU7t3.3kb(OBglII-HindIII®fjti:¥AbfCo # h tltc?? X 5; KSrpDOMPAl 
b4t% Ufc (014) o 

(13-2) mn&m 

MMM (13-1) -e# b*b*:pDOMPAlSrSacI-ClaI-e-gO»f tt> HMJ (10-2) ~e# 
frltc Ogataea mi nut a TK3-A$fc (ochlAura3A) „ %.U* 0gataea minuta TK5-3^fe 
(ochlAura3A adelA#0 »C«^/V^&t»^fr<BlfeSrfTofeo 

^DNA^BaraHIT-gDilrb. pD0MPAlj6»fe#JBILfe4. 8kb©SacI-ClaI»fJt (014) 

*»I*"e«F*bfclft, 5-7yV*n^-c^^^S6 (5-FOA) »C»*fe*a%i-«c*»# 
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Lfdo 5-F0A»'14^(7>^fe#:DNA^BamHI-e-g]»f pDOMPAld* b^&l bfc4. 8kb<D 
SacI-ClaI$fJt (®14) Srl/P h bT#^1*-if ^Mtiv&ft^. 5.5kbCD^g^ 
h*&fem&ft& l/JM3m ,te^&m££ftfrW%m$l^fc 0 #b:*XfcochlApep4 
A ura3 A ^fc^ir Ogataea minuta TK6^n ochl A pep4 A ura3 A adel A W Ogataea 
minuta TK7$c£#;£ bfc 0 
tMMWM) Ogataea minnta.(D PRBfABil-<D ? p — ^ 1/ tf 
Ogataea minuta IF010746^<t 9 PXBr& fc^- , ^t)^ tf>i£gIE?!i#!:^ 

(14-1) :/p— :/tf>f£j& 
Saccharomyces cerevisiae (GenBank 1£ $S $ ; M18097) „ Kluyveromyces 
lactis (GenBank3£^#-*§- ; A75534) &5fc<D PRBlR T$ ; £<Dl&fc^'&^: P £ 

DG (L) NGHGTHCAG (@E?IJ#-*§-5 3) 
GTSMAS (T) PHV (I) A (V) G (IB?IJ#-5§- 5 4 ) 

PPB5 ; 5'- GAYBKNAAYGGNCAYGGNACNCAYTGYKCNGG -3' (IS?[]#-^ 5 5) 
PPB3; 5'- CCNRCNAYRTGNGGNWSNGCCATNWSNGTNCC -3' (iB^J#-^- 5 6) 

^7^ PPB5J3T 5 /^ga^JDG(L) NGHGTHCAG t, :/ 7 -l* —PPB 3{3 
T $: /^ffi^jGTSMAS(T)PHV(I)A(V)GtcM^^^SIB^J^+B«^Oia^JT*fcS 0 

Ogataea minuta IF010746^O^-fe^:DNA^feM t b, ~f"7 A T — PPB5> PPB3&- 
^V^T, PCR ( (94 < CT*30^\ 50<C-C1;9\ 72°C-C1^) X25^^^/V) $r??ofc 0 
JftW&ftfcJl&O. 5kb(DDNA^>T-^:|H]JRb. TOPO TA Cloning Kit£r^l^T p — ~ 
V^bfc mbthfz.? v — !)/7^^ KDNASrmWIb, *&SiE?iJ<£r&^ bfc Q 
7° 7 ^5: K <P# ADNABf >t- fc Pichia pastoris& t muyveromyces lactis 

(14-2) ^^^y-^i &tj*;*^ y--^ 

Ogataea minuta IF010746^(D^-fe#:DNASrS^ (D^mM^X^^T b, ^Jfe^iJ 
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(14-1) T^bfrfcDNAKf^SrT 0 *— 7 k LTII^IJ (2-2) fCtB«©#8:fcHgVV 
iMf 2/3 >£:fT&ofc 0 ^t(DW^, ^5kb(PBamHI|jffJf KLPRB1 

ffrsfc b fc„ Ogataea minuta Ogfe-fefftPNA^rBamHI T?§J gf b % T^fn- 
5kb#5EODNA»f>T-Sr^^e>lHlJ|Xb*:o 0^ LfcDNA|fr,lf SrBamHI 
•C^OSff, BAP^SbfcpUC18i: ->s lsV1t&, ±BWm5 atfcfc^SCIgm 

&J6000^ n — ^^rttf^^DNAif^T-^^ci— Lfcnn^-/N^yy ^if — 

* 5 KpOMPBl Srft^p-r 3 * o - ^ SrSSife L fc 0 
(14-3) &2£E?lJSfe£: 
-f?*^ KpOMPBl <7)BaraHI-HindIII|M^(|gI15)(D±^S@B^J^, X&gzmfcRXf 

IB?!i#-5§-5 7 <D&mm&lfon s 394#@7>>>bM* { 9, 2013#@-e^-fc>S1620ta 
3£*t^ b ft 5 ^-—7°^ y — ^ 7 i — ; i,j6S#fti-« 0 r (DOr—zf^ V — *? << 
^t?? U — MfrbmM&tl&T^ Smmm (E^#*5 8) ^ Pichia pastoris 
%.tJ* Kluyveromyces lactis & %k<D PRBl h (Pjg mfe&m^fc t -5, ^^^^47%, 

55% or 5: ;^^-tfcofc 0 

CHJfe^Jl5] Ogataea minuta^^g^afeTjM^^EM 

Ogataea minuta O ^Jj tfe^^-v — ^ — LfcJgflftelfeK: «fc o T\ PPBf& fe^- 

(15-D PRBMfc^-nm^* * — (ovm 

|3l5(C^i- «fc 5 £^/1#5£3H£^tf)|60. 2kb<OClaI-SphI|gJa6^: ZlK435 tfi^-tC 
ElLfc^^^ KpDOMPBl^^bfCo ^R£^^«*HcJ:0, Stf!>7^ 
M:*** «: Sfc&K:. *3iflMEHf- <r> Su ^ fc£E*#aft *W o tiURAMfc* * ^ 

—jj—tLxm\<^t£o mmm(u-2)Kf&M(DPmMfc^^&* y &'$'z>'7 : 7*s. k 

pOMPBia»feBamHI»Ut&lMtU BamHIT^IUf U BAP^Jg L fcpTV19 A Sph(SphI"e 

#)»fU ¥tafeltt/V77^^^ 3 yU SpHIiJ--T H&|&*LfcpTV19) 
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#btbfc7 P 7^ ? KOClal-Sphl^^, (8-1) (CfBitOpROMUKDBglll 

IJ-'f h£rClaI1?--f Hindlllih-T b ^rSphllf^ h(C^tL^tl!J ^ 

-iXa «9^MUfcy^^5 Kd^^b^3.3kbcociaI-Sphl8ff)t^^A 

bfc 0 ^#6>ttfc^^^ 5: K£rpD0MPBl£i%£ bfc (E115) „ 
(15-2) ^K^m 

HJ6^J (15-1) "C# b tt/cpDOMPBl^rBamHI-e^Dilf LT, HJ£#i] (13-2) T?# ^tl/fc 
Ogataea minuta TK6$c ( ochl A pep4 A ura3 A ) ^ ^.t^Ogataea minuta TK7$fc 
(ochl Apep4 Aura3 Aadel Atfc) ^m^^/^^^KteikSrfro fc 0 

#:DNASrBamHI-C^O^rb. pDOMPBl^ ^.|f Lfc5kb£>BamHlHJrJt (H15) ^r^d — 

^-ei#*Lfc#, 5-7/V^-n^-a^-^V^ (5-F0A) ^»tt^^-T«SrSl# Lfc 0 
5-F0A»t»Olk&#:DNA£BaniHITljU»r pD0MPBUd> b ufc5kb<^ BamHiifr Fi- 
chus) %-yt2-zftvxwm-y-^i<'ffi$r*:ft\,\ skb^fig^^^K^^m^ 

*b5 $ ;ftfc*fc£:5S4R Lfc 0 # biLfcochl Apep4 Aprbl A ura3 A 

tfc 5r Ogataea minuta TK8 $c „ ochl A pep4 A prbl A ura3 A adel A |fc £r Ogataea 
minuta TK9$c t L fc D 
C^i£^Jl6] Ogataea minuta(D KTRl^te^ <D g P — ~ ^ 

Ogataea minuta IF010746$c «fc 9 KTRfA te^(D'®L'&. "SiXf** cD^KSB^i^:^^ 
(16-1) ^n— ^<DfN£ 

Saccharomvces c^revisiaeS ^OOTS^^ ~7 7 % V ' — XjOkfe ^tlXl/^&T 5 
y^ia^lj (Biochim. Biophys. Acta, (1999) Vol. 1426, p326) £rttfcfcjb 
H (N) YDWV (T) FLND (IS?IJ#-S§- 5 9 ) 
YNLCHFWSNFEI (gB^J#-§- 6 0 ) 
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PKR5; 5'- MAYTAYGAYTGGRYNTTYYTNAAYGA -3' (@E3?!i#-§- 6 1) 

PKR3; 5'- ATYTCRAARTTNSWCCARAARTGRCANARRTTRTA -3' (@S 6 2) 

-7 7 A-*— PKR5f3T ^ 7^ia?ljH(N)YDWV(T)FLND(C*J-^:b, ~? ^ A "V — PKR3{"± 
T ^ /^ia^JYNLCHFWSNFEI^^j^i-^ifeSIB^J^^Ii^^Ma^J^fc^o 

Ogataea minuta IF010746tfc©£fc-fe#:DNA£#|§J £ ~7 = 7'i "V — PKR5^ PKR33: 
/HV^T, PCR ( (94*C-C30& % 50°CT*1^, 72 0 C^1^) X25ih-f^/V) 5r^Tofc 0 
ii*I^tbfc^J0. 6kb(DDNAif>T-^lHliDl I, T0P0 TA Cloning Kit&Jll^T^ n — = 

T Saccharomyces cerevisiae fe 3&<DJCTJ?j&te^F 7 T 5 U — ©75 / ^I5M <b ?^V> 
fBIUttSr^Tb-CV^Co r<D ? 1^1^ :/};iov>T, 0. 6kb©ff Ag/rJticoi^T:? 0 

(16-2) 9^77y-©M, sai^t y —=-i/tr 

Ogataea minuta IF010746^(D^^{$:DNA^:@^ 0>ffc| IgRgg T?^D»f b > MMM 
(12-1) T^btLfcDNA^^r^n— :/£ ttlli (2-2) KlfEgt^SrJC^l^ 
IMF W^^y ^-f? — Va VSrfrftofco $J 2kb tp Sac I Egf >t ^ KTR1 

mfc^tfff$El-Z> tmtbthfco ^r-C^(DDNA»fJt^^ n— =^^i-^< , ^ 
y — £rfE/&Lfc 0 Ogataea minuta (Olte-feft:DNASrSacI-e^DBrU. T^fo — 
**SW§cSb&, 2kb#5fi(ODNA»f>i-Sr^^blHltDlUfCo iHlJJXbfcDNAiff^^SacI 
T-^irbBAPMSbfcpUC18i: 7^^— v-a ^Lfc^, ^»«DH5a«c|i:^irteJfe 

$)4000^ d — >-£BU^i<Z>DNAifr>t-3r^P— ^ £ tfc="P r:-/N^ ^ y jf^-g — 
(16-3) ^SSB^lJ^:^ 

^9*5 kpomkr i <DSacmx8rft(mi6)<Dm.mmm&, ^*«mxv^7 
3(DMmmmKte. i24#aa> 9, 1335* a 1212*6 
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y/7WA^bi£$H575yWI (E?U##6 4) t Saccharomvces 
cerevisiae agfe^ATASt^-^-^y ^ V —X*hZ> KTRl ^ KRE2t (D^n^^m^tn t 

CH»Jl7} Ogataea mirmta(D KTRmfc^ffimWiCDfem 

Ogataea minuta O URASH tfik^ &~^ — jJ — b X^fzM'M.^MK £ o T\ KTRf& te^h 

(1 7-1) ™/5Sfe^®-< ^ * — © f^M 

Hll6t-^1-c}: 5 f£> ^Ztf^Stit^^CDO. 3kb(DEcoRI-BglIIfI^^i^?5t^^^ 
ttt L fc 7" 7 * 3 KpDOMKRl £ f^3K L fc Q tfTtt/jtfc-^i&S* £ 9 . StK ^ >>vV 

pOMKRl^Hindlll-Xbal^if, ¥»5jcfl»*Q.J8 U v-3^bf^ 0 #£>*Lfc 

^7^.5: K&&EcoRIT*-!jU$f U HindHI y ^ji - £ 7 9 S 3 > bfc 0 

n^inff??*^ KcDBglll-Hindlll^tC MMM (8-1) tCfB^OpROMUl^fe 
^g|Lfc3.3kbCOBglII-HindIII|lf>H-^#Abfc 0 # £> ttfd^ 0 ^ ^ K£rpD0MKRl 

(17-2) T^Kiem 

2£Jfc09 (17-1) -e# h frfcpDOMKRl^SacI-Clal^iM UT, 2U&0iJ (15-2) T?# b 
frbfc Ogataea minuta TK8$fc (ochl Apep4 Aprbl Aura3 A) % ^.tF Ogataea minuta 
TK9$c (ochl Apep4Aprbl Aura3 Aadel Att) \Z.Mf8.'*/l' X ^T^K^^Sr^ro 

#:DNA£SacI-ei3J$rb. pOMKRltf* mm Lfc2kbc9SacI|!grjf (IU16) &:/)=r — 

m^-e^5kbco^fifc^^ K^^tti^tufco m^^m^^mmx^m^ 

T^*Lfc^, 5-^^^-C2^-C2^i?>-^ (5-F0A) ^Mtk£^1i*£Ifc# Lfc 0 

5-FOA Mm W (Dm& #DNA * SacIXty m U , pOMKRl £> ^ Hf b 2kb CD Sad gff K 

(016) ^D-/t UTSSlMf V#?#T&m\ 2kb<D$Lm^/^ K^^tH^ 
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fl 5 mix £ tltcffi&m &i L fc 0 # tbfnochl A ktrl A pe P 4 A prbl A 

ura3A ffi& Ogataea minuta TK10$fc N ochl Aktrl Apep4 Aprbl Aura3 Aadel A$5fc 
Sr Ogataea minuta TKll$c£ift;£ Lfc 0 

Ogataea minuta TK-10#fc N ^T^Ogataea minuta TK-llftCD^-f if n ^ i/>-B 
k^Mir^m^^^m^tio ^^%-efe^> Ogataea minuta IF010746^-C i£50 ix 
g/mlO^-T i/a-^-f ^>BSrttt5^^- htap^tlJitS^ Ogataea 
minuta TK-10$c, Ogataea minuta TK-ll$c-Cte:5 n g/ml©^^ ^P^r^f i/VB^-a 
^-^■ST"^ — ht'fc 3n^-^< fctJIi.L&^ofCo Saccharomyces cerevisiae 

LT±#t5 ^ £ ^ftjkfrLTV^o <fc o X w H b CO Ogataea minuta ktrl A Wh 

^TcZLtlh ff> 0gataea minuta ktrl A ffi ^ Saccharomyces cerevisiae ochlAtSfc 

iMM$\18] Ogataea minutaCD MW&&&^- <D ? P— ~l/Jf 
Ogataea minuta IF010746$: £ <0 MNN& gite^ <£>g^# . S-t^-^CO^SiB^I^:^^ 

(18-1) ^ P — ^CPf^j& Saccharomyces cerevisiae (GenBank^^#-^- ; L23752) N 
Candida albicans (GenBank^^#-^ ; U63642) S5feCO/WWV^ei^#$tLTV>S T 5; 

TSWVLWLDAD (IS?lJ#-i§- 6 5 ) 
ETEGFAKMAK (IE?IJ#-*§- 6 6 ) 

PMN5; 5'- ACNWSNTGGGTNYTNTGGYTNGAYGCNGA -3' (IE?iJ#-^-6 7) 
PMN3; 5'- TTNGCCATYTTNGCRAANCCYTCNGTYTC -3' (IH?IJ#-5§-6 8) 

^7^-^— PMN5«T^ y^lBMTSWVLWLDADfr^J-j^U, PMN3«T 5 / 

^ia^ljETEGFAKMAK^^j-J^i- 5 SSIS^J <Dfg*i#!* <£>IE?lJ T? fo 5 Q 

Ogataea minuta IF010746$c<D^#,#:DNA$:#|§J £ PMN5 N PMN3& 

ffiV^T. PCR ( (94°C-e30#, 50 o C-ei£\ 72^X1^) X25^-f^V) Srfrofco 
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ii#i**bfc3KJ0.4kbODNAWfJtSrlHllRU, T0P0 TA Cloning Kit&JBV^T 9 u — ~ 
^7^ ? K<Pj^ADNA^jT~fc! Saccharoniyces cerevisiae^ I^ Candida albicans & 

sia^i^^ri-s ^ n — >&mmis*i« o.4kb^#ADNA^fjt«. ^^^^ k& 

(18-2) =7 =7 V—(DYf^ ~Bl.X$^>7 V—-l/>f 

Ogataea minuta IF010746^<7>^fefrDNA^:a^ CD^JPS^^-e^U^f b N 

(18-D x*nhfrtzLW\mK*?'v--zfb vxmmm (2-2) ^iEic©27?!feK:££v\ 

■^-^r^^^-f]} jf^H—^B l/£n?£otc. 0 Z(D%g$k, ffi8kb(DBara\lim}TrlZ. MW9 

^7^7 y — Srffr&bfCo Ogataea minuta O^fe&DNA^BamHIT-ffiEfff TfJtJ — 
*nn.ifcWl&. 8kb#^fi(DDNAif^-^^^blHlHXbfc 0 (eJl&bf::DNAilr>i-£BaroHI 

t?«j»t u/c P ucii8^ ^-ry— > 3 vufc^, *mmm5amz.mwm&^x^ ? 

^J6000^ cx — >%mT&<DVMWT)i$:7'v — b Vfc n n — ^ ~? V ^-Tif — 

^3: KpOMMN9-l^:^-r§^ p — V^r^UfCo 
(18-3) ^SSa^J^:^ 

^7^^ KpOMMN9-l<DApaI-BglII««6(017)©«[36E3«JSr. ^^c^^ffcS.U*:?" 
7>fv-^*<-^j£KlJ;9*feU IBM#-§-6 9^1-:&SIH?ijas#kftfc 0 
IE?IJ##6 9 ©«3IK?!JU:W[ % 931#Bj&>&*&3: t>. 2034#@-C$|-^51104^ 

Is #7 V — AfabmM&frZT ^ /m&n (BB?IJ## 7 0 ) t Saccharomyces 
cerevisiaej S. ^ Candida albicans <D MNNdM .fcl-'BMQ t ^fiPtttrlS^/h £ i 
^^1^59%, 62%<^T5: /^(^— -e&ofco 
CHJfe^!ll9] Ogataea minuta(D^A^itfe^|fe^^Of^$^ 

Ogataea minuta ^ URA$ A&;^-%:^?— # — £ lfcil§te^J:oT, MNN& &&,=$- 
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mmzTF-tJ: 5{-> M^&mfc^<Dffiikb<DSai-Bgiiim&&m4Mfc+izWL 

& U tc ~7 9 * 5 KpD0MN9 £ f^J* U fc„ jgtflffitfc j-fl^EE «fc «5 „ St) 5 £ 9 
» £ 5 & % «5t 3t£c-? CO fcfr g ^ S««3t tcl/XA3i&fe* 
— ^LTffiVNfCo ^^Jl8(C|5S^M9V^t^^?r^--r5^9^ 5: KpOMMN9-l 
d^^fiUbfcl.akbOApal-SallUf^SrpBluescript II SK-CDApal-SaliPeB fcagA 
Ufc„ ^bnfc^^^^ K^XbaI-HindIIira^pOMMN9-l^b^.Hbfc2. 2kbCO 
Nhel-Bglllltr^T- k Hife^iJ (8-1) |B flfc © pROMUl b L fd3. 3kb<DBglII- 
HindIII©f>t^^^Abfc 0 #b4xfc^9^^ F 5rpD0MN9 1 Ufc (017) „ 
(19-2) ^SfSfcik 

l&fafll (19-l)t?#bnfcpD0MN9^fApaI-e§J^f IT, MMM (15-2) t?# ftfc 
Ogataea minuta TK8$c (ochl A pep4 Aprbl A ura3 A ) „ Ogataea minuta TK9tfc 

(ochl A pep4 A prbl A ura3 A adel A > %.T$M1fc&! (17-2) h frifc Ogataea 
minuta TK10#fc (ochl A ktrl A pep4 A prbl A ura3 A ) „ Ogataea minuta TKlllfc 

(ochl A ktrl A pep4 A prbl A ura3 A adel A W) \Z.&&.s*jV* $fe-??g»|E#fc5r??o 

fro 

^DNA^Apal^Bglll-e^J^rU, pOMMN9-l^ b¥8t Ufcl. 2kb(DApaI-SallSff>t (HI 
17) U*ClMf^»*fSrfrofc 0 ^OjjgJU. *t£1*T?f;t2. 2kbK^>- 

***rYPDJ*%^##£^i£*|L;/t&, 5-7;^Btnfe;yK (5-FOA) 

?r^-t-^^^#bfc 0 5-F0A»tt*©^"fe#:DNA£i|gi £ ^ 9 r DMN5 ; 

5 ' - AG ATGAGGTG ATTCCACGTAATTTGCCAGC-3 ' (SB?l#t7 1) N &t£DMN3; 5' - 

TTTTGATTGTCATCTATTTCGCACACCCTG-3' 7 2 ) SrJlV^cPCR ( (94°CT?30 

0\ 60"CT?1^ X 72°CT*1#) X251^f^) £?Tofc 0 URA3*fc^F-tfS 

*?5Lfctfcj&>b* lkb©*i#iDNAWf>i-^tfeajSnfc„ #£>ftfcochlAmnn9Ape P 4A 

prbl A ura3 A tfc Ogataea minuta TK12$: N ochl A mnn9 A pep4 A prbl A ura3 A 

adel A ffigr Ogataea minuta TK13#fc. ochl Aktrl Amnn9 Apep4 Aprbl Aura3 A $c 
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SrOgataea minuta TK14$^ ^."C^ochl A ktrl A mnn9 A pep4 A prbl A ura3 A adel A 
t££:0gataea minuta TK15^t#^ Lfc c 

Ogataea minuta TK14$c, RtE Ogataea minuta 1K15^(D^4 Jfv^^ v^BKl 
tt-FZ> ffl^fco BF&Efc-efe 5 Ogataea minuta IF010746^"e fcmM&l 

— Ogataea minuta TK^tfc, %.tF 0gataea minuta TK13^T?fi 

20 n g/ml<D^4 ^v^sf x/^B&^^-t&^'l' b X*h o ~~ fflglUft 

^ofCo J:ot:jl^ (P Ogataea minuta mnn9 A ttiCOV^T t>^0^ s ® < &oT 

CHJfe^i20] Ogataea minuta<DT/V =t — /t^jgj^rz: g (A OX J) ^&te^-(D?u 

Ogataea minuta IF010746$cJ; <9 AOXrA te s ¥-<pyfr&. IBlTJ-^ O^SIE^^^S: 

(20-1) ^n-^<D^^ 
Pichia pastoris (GenBank ^ ^ # ^- ; U96967 „ U96968) R Candida 
boidinii (GenBankg£gk#-§- ; Q00922) Sl^^T/l^ — frOr^*/?— if X'&fc&frl 

GGGSSINFMMYT (|S^lJ## 7 3) 
DMWPMVWAYK (SH^J#-§- 7 4 ) 

PAX5 ; 5' - GGNGGNGGNWSNWSNATHAAYTTYATGATGTAYAC -3' (IS?!]#-i§- 7 5 ) 
PAX3; 5'- TTRTANGCCCANACCATNGGCCACATRTC -3' (IB?IJ#-*§- 7 6) 

-/ ^ ^ ^ , — pax5 T ^ / ^gS^ljGGGSSINFMMYT f£ *J-J& L, 7 s =7 -f ^ — PAX3 f3 T 5: 
7 ^SH^JDMWPMVWAYK{Jl^i- 5 *&gI3?lJ ftttff <P@B?iJ-C § 0 

Ogataea minuta IF010746^(Pgfefe#:DNA£ilM £ ~? *7 4 *v w -PAX5 > PAX3£r 
fflV^T, PCR ( (94^^30^, 50t:-ei^> 72°C-ei5» X25-^-ry/l^) ^r^TofCo 
ifiH^^fc^Jl. lkbODNABff^SrlHlliRU, T0P0 TA Cloning KitSrffl V^T^ n — ~ 

^7^. 5: K(D#ADNAir>T-t^ Pichia pastoris& tJ^ Candida boidinii &aSDT/l^ 
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K-r-S^BB^J^^-r-S^^-^^ai^UfCo l.lkb<?)#ADNAifrK-te:, T"?*^ 

(20-2) ?4 V-(D^^ &XFX?V— 
Ogataea mi nut a IF010746«(O^-fef^DNA?r® ^ ©«0lS#*"C§J»f b. ^JfcM 
(20-1) T?#e>nfcDNA»fit^7 P a-^^ Ltili (2-2) tC|B«0^fetC^V> > 
f-iP^^-f^y ^>T*t?— ^-Sr^ftofCo ^j6kb(DHindIII»f>t}3: 

^^Zf? V —&Y£f&lsf' 0 Ogataea minuta <P%fefeDNA&rHindIII-CffiPf b, Ttf 
a— 6kbtta£<£>DNA$rjt & ^ b HU& b /c 0 H|J|X bfcDNA|)f>ft 

Hindin^#J$rbfcpUC118£ a ^bfc# % *J8M&DH5 atfcfcTgRlBifeb 

$)6000^ a — >-^THU^^DNAiffJt^7°n— bfc= on— ]) 

^5: KpOMAXl^^^i-^ ^ n — V^ilfe bfc c 
(20-3) SftMB^J&Jfe 

7°7^^ KpOMAXl <Dmndiii-smaimi$t>(mi8)<Dm.mmn&, xtkmm&x.xf 

@H?lJ#-^7 7 ©SSBa^lfcWu 2349#g^feM* 9 s 4340# g T^fc? 5 1992i& 

y^7W A^b*i^^tbST5: y^SB^J (BB?»J##7 8) ^ Pichia pastoris 
R ^ Candida boidini i t£ %k<DT )V =» — /l^^ t? £ (£> [5H££f§"<fc h Z. 5s 

(21-1) M]|B 7p^^-^-U--^^ <£rte ofcj8^-ty 

Ogataea minuta^gX/j f fc^P ^r — ^ — (E?IJ## 7 9 ) 5:^— — 
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(em#*8 o) t<Dm\n, &mA-tz> mm* "ty h*r«s»bfc. 

AOXmm^n^:— ? — t ? — 5:^ — $ — t(DmiZXbaI, Smal, BamHUFP&^r^ 

0AP5 ; 5' - CTGCAGCCCCTTCTGTTTTTCTTTTGACGG -3' (Ma^U#-^- 8 1 ) 

0AP3 ; 5' - 

CCCCCGGATCCAGGAACCCGGGAACAGAATCTAGATTTTTTCGTAAGTCGTAAGTCGTAACAGAACACAAGA 
GTCTTTGAACAAGTTG AG-3 ' (iH^lJ#^- 8 2) 

0AT5 ; 5'-CCCCCCCGGATCCGAGACGGTGCCCGACTCTTGTTCAATTCTTTTGG-3' (IB?iJ#-S§- 8 
3) 

0AT3 ; 5' -CCCATAATGGTACCGTTAGTGGTACGGGCAGTC-3' (IE?IJ#-*§- 8 4 ) 

EH8(31^-t-pOMAXl^^M^ ■7"^^-^— 0AP5£0AP3£r;BV^cPCR ( (94°CT? 
30£!\ 55°CTl£\ 72<CT?1#) X20ih-T^/W) „ ~f = 7- y ( — 0AT5 £:0AT3£r^! V*7s: 
PCR ( (94°C1?30# N 55*C-ei^. 72°C-ei£-) X 20i^ /P) &fTo;fc 0 -^tb-^ 
tMDm^ZtlfeO. 5kb, 0.8kb(?5DNABff>T-?rlfl]ItKb s T0P0 TA Cloning Kit^l^T 
^n— — V^Lfc 0 #ADNAifrJt<£>i££@E?iJ£r#!:^U IE LV^SIBM^r^i - -?) 
^ n — ^Sr311i£L£: 0 0. 5kb, 0. SkbO^ADNAiff^fi^rtL-^H, PstI-BamHII^f>t 
S.t/BamHI-KpnlSff>H'^ UT#g|bfc 0 pOMAXKDPstl-BamHIlK tfOO. 5kb<D 
Pstl-BamHII^fJt^r^AUfCo ^(D'&M btltczf^ ^ 5; KOBamHI-KpnlF^ JdO. 8kb 
OBaraHI-Kpnll^Jf £2»ALfc 0 # kfrfcT^ * 5 K £rp0MAXPTl £ b (El 
18) 0 

pOMAXPTlfiXbal, SmaI N BamHI^{i(e:^5t5jte^-^^A U^SAOXlit^S^^n 

(21-2) tt^ai^-^^jg^^ — £ Ufc ylOJia feT-^P^ — ^ — £ — — 

(5-2) {£fB*c<Dp0MURlJ; "9 ^.ffi bfcOgataea minuta URM&te^*^ tf 
3. lkb«^BglII-HindIIIiJf>t?rpUC19^BamHI-HindIII^^^Abfc 0 #b*tfc:/9 
^5 K«rp0MUR5£lfo£ Ufc (BI18) o P 0MUR5&Styl£SacI$UWK ¥t*«&lt, 
Apal y — SriAtfco ibHfc^7^ 5: K£rp0MUR6ilft:£ Lfc„ pOMUR6£r 
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pOMUR-X^^ LfCo P OMUR-X*rSalI§J»r % NotI y — &2»A 

bfc 0 

#e>ttfc^7^5: K^rpOMUR-XNi:^ bfc„ MMffl (21-l)fB«OpOMAXPTl J; (9 
ip-H bfc Ogataea minuta ^GOst'K^f-^ 0 o ^e — ^ — ^ ^ — 5: ^ — ^ — <t 5 

h Sr^a ti>3. lkbOHindlll-Kpnliff^ &p0MUR-XNOHindIII-KpnlRg f-^A b 
fc 0 #btl/c^°7^ ^ K^rpOMexlU^^^ Lfc (018) 0 

£fc P OMexlU£BglMI$fi\ NotI y >-^-^^AUfc 0 

7" 7 * $ K * pOMexlU-NO £ b ( HI 18) 0 pOMexlU-NO «fc 9 b 7t 

Ogataea minuta /JOOiHH^-:/ a ^ — ^ — £ $ — 5: ^ — ^ — $C J; -fe 5/ b 

Sr^t^. lkbCOHindlll-Kpnliffjt^pOMUR-XOHindlll-Kpnira^^AU/Co 
fc^7^ 5 R£pOMex2U£ift£ b/i. (H118) „ 
(21-3) G418»tt«fi^«rM^— # — bfe^flri3tfe^-7°P^-^-^ 

^Jfe^j4t31iB^<Dffi4^t^^-7"n^— ^ — £ — # — \zl J; 5G418W-t4it^ 

■^■f&Stf-fey h&^i-5pOMKmRl£:Pstr!50ifj\ 3^*^*0;^ > Apaiy^;*/ — £• 
lAlfco #bnfc7°7^5: K«t !9G418W't45t^^-^m^7-fe7 h Sr2. 3kbOApaI- 
Kpnl$r)t £ bTSiftl b N MMM (21-2) fcfE^<Dp0MexlU-N0<DApaI-KpnIfia}::2gA 
bfc 0 ^fetb/LT'T^S K£rp0Mex3G£ifr^ bfc (018) „ 
(21-4) ifiggtfi^&M^*- £ b fc ^ari itfe^:/ p ^ — ^ — $ ^ — 

^Jfe09 7 (CfB^ (DADEJM^^- ^^•tfpOMADlSrSmal^OSlr^, Apal y — Sr^A, 
EcoRV^Difm> Kpniy^^7 — ^r^As HJCBglllisOfHK ¥?t*«^Sf, NotI JJ V 
^-Sr^Abfc7°7^^ K&ffr&bfco #P>^fc7°7^^ K£ 9/JM/3te^B?a 
b&3. lkb<DApaI-KpnI^>f £ bTm&£U pOMexlU SrApal-Kpnl bT#G> 
tbfcOgataea minuta i^/stfe^^n — ^ — £ 5: ^ — * — \Z. X. 
y htr^tfApal-Kpnira^^Ab^o #b^fc7°7^^ K £ P 0Mex4A £ bfc 
(®18) o 

(21-5) ^-r i?v-?-ji'^BWi&m.m?-*myi~^-*~-k vtcAon^m^^^r 
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ft&ft « ^ << if o >r ^ ^B»t£5il& fc. ± S ?£SC fcm Sr ff 5 fc. & lc ^ ^ n 

HGP5 ; 5' - GTCGACATGAAAAAGCCTGAACTCACCGC -3' (BE^I#-i§- 8 5 ) 
HGP3 ; 5' - ACTAGTCTATTCCTTTGCCCTCGGACG -3' (IE?!]## 8 6 ) 

Jfu-f{ ^VBB'|45t'IS-^?r^tP7 s 7^ 5: KpGARH (Applied Environ. 
Microbiol., Vol. 64 (1998) p2676) U >f ^r— HGP5 £ HGP3^rffi 

fcPCR ( (94°CT-30^\ SOtJ-Cl^h 72 t Ct?l^-) X 201^ ^ /l^) &frofc 0 jgffi 
$ttfcl.Okb©DNA»f^Sr|HlJ|XU. TOPO TA Cloning Kit £JB * n — ^ ^ b 

fc 0 l.OkbtfJffADNABrJH*, SalI-EcoT22IIJ&rJt £ LtfiL, ^WJ3T*«^b 
fc P 0MGP4^SalI-EcoT22iP H ^C^ALfc o #btlfc/7^5 KSrpOMHGRl £*M& L 
fc. fthtllffrX^ KSrHindIII§JWf % W-Ht3zM*B>m&s Apal ]) ^tl—^MX 

3.0kb^ApaI-KpnlW>T-^ LTmSf MMM (21-2) KllBfcOpOMexlU-NOOApal- 
KpnlF^tC^AUfCo #btLfc^^^ 5: K SrpOMexBH £: bfc (018) 0 

e^a^-fey h£r2.0kb(DHindIII-Kpnl£ bT#|f U (21-2) l£fB*fc© 

pOMUR-XN % RTfMt&ffl (21-4) IB Mt <D P 0Mex4A <D Hindlll-Kpnl HQ ( P 0Mex4A 
PUC19-ADE1 tt^&mft) fcMA bfc 0 #^tLfc^7^^ KSr-^tt^pOMexGPlU, 
&tJ ? p0MexGP4Ai:ifr^ Ufc (018) „ 
C^ife^!l23] "f-^v^-f-kf-^^-X-^XZ Aspergj 1 lus 

saitoi m^a-i.2-^>y jy^—^^m.y^^K wmm 

MMMlKDX 0 fcl Ogataea minuta A ochll fcfc:, a-1, 2— fef£3§5| 
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o-l, 9 S?—~ >?gr5§gH'5 0gataea minuta A ochll fc <Q fcjfc&MM b 1t 0 

m^Lz&zmmi&B^'b tt, r^^/u^/^^v^i ( aP ns) ©^-j-a/bb 

?IJ£T5 ;«l:tt^ ^-®/J>Jia* (ER) «Fg*>^/l' (HDEL) ZX/lstflri/M 
^^^f-f-^> Aspergillus saitoi ft 3fe a -1. 2-y > S jX^ — if fltfc^ (J. Biol. 
Chem. , 273 (1998) 26298) £ffi^fc 0 tfEjft^f- ^T^e tf ^7 J* 5 FpGAMHl&fi&SL 
iL, "^7 4 "V — ; 5' -GGGGGGTCGACATGGTGGTCTTCAGCAAAACCGCTGCCC-3' (ME^!]# 
^•87) „ RXf5'~ GGGGGGCGGCCGCGTGATGTTGAGGTTGTTGTACGGAACCCCC -3 (I2^lj# 

^88) ^ffiv^T > pcr ( (94°c-e30^>\ 50t:-ei£\ 72°C-e30|3?) X20-^-r^ 

>v) zft^tco mm ^ titz. a -i,2-^>y isy—nm^w ±.mm%z<omo.5kb 

(^DNAifM-^lHliDlL, SalltHotl'VWWrVt^, pBluescript II SK-<DSalI-NotI 
WI^Atfc. #ADNA8rJi-©«[«a#l*:ftJ£U E^tMBB^J.Sr^i-* * n 
~>-&3lStbfe: 0 ^btbfc^^^ ^ K©BglII-NotI|Him, pGAMHl £ 9 ^filbfc 
a-1, 2-7^/ iX^— -tf3ft^^-rtBglII^-(feTi*E0^O1.2kb©BglII-NotI»f^-Sr 
*Abfc 0 CKD^^^^ K^paMSN^^ bfc 0 P allSN«rSalI§J»f, 

Xbal!) — 3rigAbfc 0 £ (D^9^ 5: K£rpaliXN£lfr£ bfc 0 ^"t? 
paMSN&NotlSJBf, ^Pm^SSMS^. BamHiy >-;*/ — A bfc„ r©^;^ K 
SrpaMSB t -fog, bfc 0 paMXNSrXbal-ApaliBrtS b a -1, 2-^r ^ J v^— - t?3fr|H^-b2itg 
4kb<DXbaI-BglII®f>t Sr. * fcpaMSB&Apal-BamHIfflHb b a -1, 
v-^— ^tt-IS^-T^^^^^-tPl. lkbOApaI-BamHIir>T-^r¥llbs HJfe^J 
(21-2)fE^OpOMexlU N RtfUifefll (21-3) |B«c^p0Mex3G©XbaI-BamHII^ \ZZ& 7 
-f^-^3y(Ci!)iAt/c 0 #bttfc^ P 7^5: K^r-^tt-etbpOMaMlU. P 0MaM3G 
k-fo4> bfc 0 

CH160IJ24) Aspergillus saitoi ft jfe a -1, 2-^r ^ / — ^J&MftMM 
Ogataea minuta A ochl#fc£)fEfifc t flg^Bfrflf 

^l»!|23T-# btLfcpOMaMlU<lrNotI-e§]©f b s ^Jg^J (10-2) bttfc Ogataea 
minuta TK 3-A#c ( ochl A ura3 A ) £r?F2fC3£m bfc» # b tbfc^^^ifeftrO^^ 
1*3 a-1, WttSraiJELfco BYPMigife (0. 67%^©= b a ^ V-<— 

1%^-e^^^, 2%#?y -^h^, iooriiy i'g&jfr y £A««ifcpH6.o, 0.5% 

;*^y~A-) -C*£^bfc^fCSgm#£^fc0U 1 %TritonX100, ImM PMSF<7>Ao 
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m^m^ntio zti&m&ftifcL. 2 o pmoi*©Man6b*t« (SiiatM) 

JPjU 37£-T?10#J&»*>60#Rjc££*fc: o ^j£^^LSii!f£^?g£-frfc^ HPLC 
^77^ : TSK-Gel ODS 80TM (6X150ram % fy-) 
jfifcil : 1 . 2m 1 

^ttJ^ r A: lOOmMg^giT V^^t7i*pH6. 0 

B: lOOmMf^T ^^E-~ »7 A p H6. 0 + 0. 15%^^ J 
0# A=70% N 12^A=0%cDil:^^^^@E 

minuta TK3-A-MUl^tc ^ Vf' a m^W& : &&BY?Migi&Xi%mV, ^ffl^*®^>- 

m^xm^o hplc^ «fc ^^-^f^^jfeMiu-fa^o^fe^xtTo fc 0 

^(D^^z^mi9\Z.^iTo M^^'y^KX^^^ ^^^fi^X Y) , Ogataea minuta 
TK3-A-MUl*fcteMan5GlcNAc2£r3Ef££/5fc Ufc D ^ fca£*l7J 7^t^±; &=tff itflW^ b 
r OMan5GlcNAc2{iT«B«5t^;2(O^S:^^; UT*5 9, £1*1, b te^J&M • 

Man arl v 

6 

Manarl^ 
^3 6 

Man of 1 Manj91-4G)cNAcJ9l-4GlcNAc 

3 

Manevl y 

CIIJfe#!l25) ^QATi^fe^^P ^e — ^ — £ ^ — 5: * — fc£ SSacchatomyces 

Saccharomvces cerevisiae (GenBank3E^#-S§- ; V01311) <£> V ^< ^ — -£ 
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( SUC2 ) it^-^-SrPCRlC J:oTSl#LfCo Saccharomvces cerevisiae S288C^fe<^ 
1 ft DNA ^ i i i: zf ? 4 t — ; 5'- 

GGGGACTAGTATGCTTTTGCAAGCTTTCCTTTTCCTTTTG-3' ( SB # 8 9) , ^1^5'- 
CCCCAGATCTTATTTTACTTCCCTTACTTGGAACTTGTC-3' ( SB # # 9 0 ) ^ffl^T, PCR 

( (94°C-e30S\ 50°C-ei^. 72 0 CT?1. 5#) X20i^-f^^) £r?Tofc 0 ii*I$tL 
fc^l.4kb©DNA^^[IIIIXb, Spel^Bglll-e^DlIf ^li (21-2) |Egs<£ 

pOMexlU. ST>*|^WJ(21-3)fa^^>p0Mex3G^)XbaI-BamHlF^(C^Abfc o %btlfc 
K^r^tl^pOMIVlU. pOMIV3G£ift£ Lfc 0 

CHJi^l26] Aspergillus saitoi Jfe a -1, 2--^ / — if jt>&^-^m 
Ogataea minuta ^Qy/jft^-^-l^^^^-OSaccharomyces cerevisiae^ V^/l- 

HJg^j25-e# btt^:p0MIV3G§rNotIT*^)^^, H #J 24 Id 13 ft <D Ogataea 
minuta TK3-A-MU1^(^^A ^«fe^^^rBYPMi§ife (0. 67%|#«:~ J> n 

200Ml^2%v-a)^^t?100mM ffim-T h V «7 y ~7 T ~ (pH 5. 0) Ufc 

J?fr=x — *\zl J; (505nm) <HfllJj£L7h 0 * & £j^t£GC>^-o fc 

P£m#fc Ogataea minuta TK3-A-MU-IVGl^Xte^600mg/li£i&4 3 Kl^f is^frZ—t 

imnm27) m m m 26 -e £ ti tz. m & # m m ± z saccharomvces 

cerevisiae & $k«( 1<"<;V# — WmmM&Mtit 

M M M 26 "C#bttfc Ogataea minuta TK3-A-MU-IVGl*fc<^*_h}#£:T ^ ^ > 

mmm^mm^tco hplcku; ^^m^mmmu\^um.(D^m^xn^t^ 0 
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\£<Dlfegk}r3L9 0%£JL±Man5GlcNAc2*>e>fll^$tt"CV>Sr. Ht^^inliLo * 
fciSifg ^M^Mtfrfr h w <0Man5GlcNAc2li||ffi0j24JCfBtt<O«®5£2© 

Man Ctrl N 

6 

Man a1 s 
3 6 

Man or l' ManjSl-4GlcNAc£l-4G!cNAc 

3 

Man or 1 y 

CH»J28] hffi&jftfc^^SA^i'UfcOgataea minuta OCH^M±MM& 

qygM* ^£fc^<£>Aspergillus saitoi ftjfeq-l. Is?— tfiHS^QzgA 

MMM (15-2) T?# & ttfcOgataea minuta TK9$5fc (ochl A pep4 A prbl A ura3 A 
adelA) M^Lt: fG-CSF^tflcit'&^^r^AUfeo 

^-fjitfc hG-CSF^Ms^-f K— -^Offr&fc^ tf t hG-CSFSr^JH:^ b 
T^i?£><£>^?fe (Proc. Natl. Acad. Sci. U. S. A. 97(2), 722-7(2000)) Kl £ 

MUtg. P348—364) »!lfev\ MSSr^t 9 tbi U B$BJ&£^ 5 a; a— ^grfcBJJS 

Welschof, Mf)(D^fe (J. Immunol. Methods. 179(2), 203-14 (1995)) J; 9 

^MHCBamHI!) — ?rWU ^gtfefe^trHift^J (21-4) JClB<ft©pOMex4A 
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£>XbaI-BamHlU--f Sgjatte^SrHJSfll (21-3) (C|2«o©pOMex3G<DXbaI- 

Ogataea minuta TK9t^ £)HHffC^gi£m I fc„ # b tbfc^W^m^^BYPMG 
V pH6.0. 19M^/— 0.2%^y-irn— /V) -^O'C. 72B#P^ 

%fflv^*^;** ^$^£fTofc 0 ^T±§«±?ffl00^ 1 ^^-r ^ n n 
™30(utlit, SDS-PAGE^#tuf Co ^^^cib$tLfcS6^PVDF^ (-T^rlfni^ 

mm?* ^^bfc 0 M#!7iMf^— ^-dr^y— if-e^^V^tbfcfctb: MgG 

fc^^#: (lOOOf^^O Sr^-T^TBS (0. 1 5M©tt^Aofc h D 

$0 ^fpi-l^Fffi-l'^^r^^- ^U^^ofc^Lft:<S:0.04%y^-^20^ 

^iite^fc&jtiRb, Ogataea minuta TK9*fc&5fc<D#L#^S$;£ Ogataea minuta 
TK9-IgBl$c £ bfc 0 

ffcfcl Ogataea minuta TK9-IgBl$c{iL Aspergillus saitoi lt(t-l,2-7y; 
— - €5t^-7-^*Abfc 0 il^j2 SfMUfc^y^^ KpOMaMlU^ffl V>T , H 

v-y— €^m*^51^Sr^To/Co -?rO^^:, # b;ftfc*fc& Ogataea minuta TK9- 
IgB-aM$ctlfr£ bfdo Ogataea minuta TK9- 1 gB-aM^ £r B YPMGJ^ ift T? 2 N 72B#P B 1 

^O^^^rlH 2 1 (C^ri~^ > Ogataea minuta TK9-IgB-aM^f±, trC^SI^fi — 

jgfc Ogataea minuta TK9-IgB-aM$c<£>ig* Jiff £T 5 = ^YM76Pg^<5i®Jgi-e^ 

St. SSiilMfs ProteinA^7 ^A^n-v h^^^-f — (Hi-Trap ProteinA HP N 

7-7>'tA77/^v'7/Wt7^) KflrU ?}) v-^-±t^pH3.0^T^{±Ji--5 

C^KlJ; 9^®^tr*tMUfc (122 2) 0 dOiil^StJgCtffeSG-CSFfctt^ 
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flS, Qgataea minuta TK9-IgBl$c3Sjg£ VtcffifctftfzmX&Z>G-CSF k1fe'g--tZ> 

:mmm 2 9 3 jij 2 8 x^&fc£n%M&£&±% * v^w-^mmmitm^r 

MM&\2 8 -^^Ufc Ogataea minuta TK9-I gB-aM$fc %rPiH/^X QlWL • *l!MBI$*l/fc: 
Sfcfls RT*mn<Dj?mi?OEataea minuta TK9-IgB^ £ 9 #fc^#:£:3g#f^ % 
ttflfcU HifcMi ifc|B*©^FfelJ:JpC-CPAfl:N3fe^a*|f«l|«rWl« % 

<£51^X##f£r?Tofc 0 -t©J|g*SrBI 2 4 tC^-ftfS, Qgataea minuta TK9- 
IgB^(D^||-r5^C#:(D!^^(iMan 7 GlcNAc 2 ^^^^.-efe 0 f c ^ N Qgataea minuta 

TK9-IgB-aM^(D^m-rS^L#:<D)»0^=fe(J:Man 5 GlcNAc 2 T*fc 0 „ »it#Ugg!©^-f 

Man 5 GlcNAc 2 ^ b^^fe ^tLTV^^fc^^frfCo 
C5feJfc09 3 0 ] Qgataea minuta <D H IS3 (4 ^ — -fern— /V- P 

Qgataea minuta IF010746*fc £ K> #/S , ,?5t'f£^©St#. S-t^-^^^^ia^J^^Sr 

(30-1) :/©ffr& 

Saccharomyces cerevisiae ( f& # ; CAA27003) 7k. I) 5 Pichia 

pastor is (Q92447) S*©/tfg^e^K4fc"t?4fc#£ fbX\^ 5 T * 7 ^lE^lJ 
VGFLDHM (@B?IJ#-J§- 9 5 ) 
PSTKGVL (1B^J## 9 6 ) 

PHI5; 5'- TNGGNTTYYTNGAYCAYATG -3' (@a^i#-£§- 9 7) 

PHI3; 5'- ARNACNCCYTTNGTNSWNGG -3' 9 8) 

^^—PHISfiT 5 y^gH^lJ VGFLDHM ^^U N ^^-T ^r— PHI3«T 5 

SH^JPSTKGVL 5 i££IH?fJ © *B © ia^il * « o 

Qgataea minuta IF010746^©^fe^DNA^rilM t ^9 4 PHI5 N PHI3S: 
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JB^T, PCR ( (94t:t?30#, 5<yC-C30g\ 72 < C^1^) X25-^^7V) &ft^tc. 0 
if i|>S£;frfc^0. 5kb^DNA»f)t&0llXb x TOPO TA Cloning Kit &m V^T ^ a — ~ 

7*7^. 5 KCOf^ADNA^^til Saccharomyces cerevisiaej 5,tF Pichia pastoris &3fc 

^^Sa^iJ^^ri-s ^ n — ^&^g£bfc 0 0.5kbtf>if ADNAWfjm, 7" K£r 
EcoRI-e-yO^f b, T^fn-^t^ftis HURLfco 
(30-2) 7^f^7!J-(DM, RT*** V — =-^>f 

Qgataea minuta IF010746*O|fe'fe#:DNASr«>«r ©ft«JRR#*t?§J»f b, MMM 
(30-1) T'#^ibfcDNA^fjt^^Ci— ^i: Lt^M (2-2) fcfB#©*i2ste:$£V^ 
IMF ^if— *>a vSrfr &ofc G ^r^^^:, ISi4kb<DPsti$r>Ti-HlS3 

>f ^7 y — Srffrfcbfco Ogataea minuta^&teDNA&Pstl-eijOfr U T^fn — 
4kb#35<Z>DNA»f>T-«:^/W^e>lHllRbfco IfiUfc b^DNA^f^^Pstl 
-e-gJ»fbBAP^abfcpUC118^ *>a ^bfc^, ^:B&®DH5a»(^@^m 

&J2000^ n — V&ifr^<DDNA$r^£:/t3 — :/ Ufc^n :/ y ^-f if — 

Vic: X V *9 V -^v^b/c 0 #b*Lfd4l@<£>G§t£^ n — ^©^^b. 
^.5 Kp0MHIlSrfii«F-t-5^o — ^SrSSEbfco 
(30-3) tt£S^Jft& 

^^^5 KpOMHIl©PstI-PstIfg*fi(BI 2 5)<Z>i£SIE?>J£r, -?"74~^~ V* — 

E?IJ##9 9(Dl£^Ji^lj:, 1839# 5 % 2552# @ TM&ib § 714i£ 

W — A^b*i3£^tb5T 5: / ^IH^J (B?"J#tl 0 0) £ Saccharomvces 
cerevisiae^ T^ Pichia pastoris feSfetP /ffiSa ftg^-ffife t <Dffi [W)tt£rf^7c £ d 

^-eft/73%. 7i%^T5: -efcofc 0 

CHlfefll 3 1 3 Ogataea minuta(P^J.saafe^-%«ttcg>f^g 

Ogataea minuta (P Ji tter £ ^r— # — t \^tz.l&W&8k\C X o t, HISSM.^ 
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(3i-i) ffismfc^m^? $ —<oym 

KpDOMHI 1 % tfs U fc o 

H1ife^J(8-l)^|2mOpR0MUlSrBglIIT^»f, EcoT22I ]) — 

£ v-a ^bfc 0 #btT/fc^^^5: K£pR0MUHT£i%£ Ufc 0 

H;WJ (30-3) ^fB^O^Z^it^-T-^^^r^-i-ST 0 ^^ 5; KpOMHIl^rPflMI-T?-g0 
UK ¥tl*S^l, EcoT22iy ^^-^^-r^—v-a >-bfc 0 ^bttfcT-^^?: 
K£rpOMHI2£#^ Lfc 0 pOMHI23:EcoRI £ Sall-e-gUif EcoRI&.fct^Sall-e-tjOilr 
LfcpBluescript II KS+£ 7^ a Is Lfc 0 # btLfc:^ 5; K£:p0MHI3<b 

#£Lfc„ pOMHI3^rBtgI-C§]»f sp^^feS UHindHI >J - t ^ -f ? — 
iXa^^bfCo ftkfrfc^;* 5: K£pOMHI4£i%£ Ufc G nhM^=7 X ^ 
EcoT22I-HindIIIffi(;LpR0MUHT/^b¥$t Lfc3. 3kb(DEcoT22I-HindIIIif>tSr^A U 
fc 0 5 K£pD0MHIl b$s& Ufc (EI25) 0 

(31-2) ^sc^m 

HJfeM (30-2) btbfcpDOMHIltrBamHI ^XhoI-e-gO»f UT, HJfe^J (17-2) T?^ 
bfrlfc Ogataea mi nut a TK1 lW ( oc/?i J ktrl A pep4 A prbl A ura3 A adel A) KW, 

2 6 #flg) 

DHI5; 5' - GGCCCAATAGTAGATATCCC -3' (IB^lJ## 1 0 1) 
DHI3; 5' - CACGGCCCGTGTAGCTCGTGG -3' (IE?'J#-*§- 1 0 2) 

T, PCR ( (94°CT'30£!\ 60°C-C13K 72 c CT*2;fr) X 251^ ^ 3rfTofc 0 HI 
2 6 ^^-f- £ 5 K &HIS3&. ^Rfy&^frlfrWfrhn, 4. 6kbcDi|ii>g 

uj-v^it^m (5-F0A) (CiifttSr^-r^^^^bfCo 5-F0Altt»<D^&#:DNA 
tr^Iit, T^-f T — DHI5, DHI3<SrfflV^fcPCR ( (94°C -C30fK GO^-ei^K 

72°CT?3#) X25-^-f^/V) £r?Tofc 0 @2 6l^fJ;M^ VRAMfe^^ ^ 
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V1tmi»h. 2kbOD*i#gDNA»f>T'^^ai$ttyto -COochl A ktrl A pe P 4 A prbl A 
ura3 A adel Ahis3 A Ogataea minuta YKl^ b$i%) bfc 0 

mifcW (30-3) ^fB^OAT^it^^r-a tfpOMHIl^SacI-gDiff U^M^iMfS^ 

Apaiy >-*-*mA, Ncoi^oirb^m^^M, Kpniy y^-^As ££>fc 

EcoRIi^ff L^^MS^ Notiy ^^7— ^r^ALfc^^^ 5 K Lfc„ 
ttbtLfcT"^^?: Ki *) HIS3M.fc^-%&m>* J t-y V &2. 6kb<DApaI-KpnI|fr Jt t Lt 
JIMBiU p0MexlUOApaI-Kpnir^(e:#Abfci o ^htlti^^^^ K£p0Mex6HS£b 
(HI 3 2) 0 

5 -C#^ix^:Sacchatomyces cerevisiae&jfe-'f Z/^fr? — HMfc^te 
"g-tf 4kb(DSpeI-BglIIif>T'^pOMex6HSOXbaI-BamHI^}C^A U pOMIV 6 HS£r 
fNfcbfc pOMIV6HS^NotIT*^08(f^, gUfeffl (31-2) IB Ogataea minuta 

m^r^ % 2%*° U h V % lOOmMy ^m.$> V <? Ai«^pH6. 0 % 0.5%^/ — 

/U*— • if^ttSrilO^bfCo -r^t>^>ail:^bfc2/x l<7)^Ji?t^, 200 M 1<£> 
2%i/3$*&^iPl00mM f^^^- MJ ^ A^5/-7t — (pH 5. 0) ^.i^ bfc^> 37t: 
-eiO~30^F^^r ^=3r^.-<— h b, ^/&^2ju 1 &500/Z lO^a^r^ b • !7 

= — (faytMM) ^P^L^^^rfcio -O^/i^ — ^(c io-c^bfc^^- 
^^J: «9^&-T-^^^ (505nm) &rM^bfc„ gg^fc Ogataea minuta YK1-IVH1 

tMMM 3 3 ] Ogataea minutaO LEU2 (3~4 VZfv ^ =fMg,?kiif iNt) 

Ogataea minuta IF010746^J: 19 ZllffS HS^ ^TJ^ <£>:^IEJlJ#:^£■ 

^T;£ofCo 
(33-1) /n-^©M 

Saccharomvces cerevisiae ( 3£ ft # ; CAA27459) & TJ* Pichia 

angusta (P34733) ^(OLEUM^M^X^k^ £ *l,-C ®SIB^J 
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AVGGPKWG (ia^J#-^- 10 3) 
AAMMLKL (ia^lj## 10 4) 

PLE5; 5'- GCNGTNGGNGGNCCNAARTGGGG -3' (lfi^lJ#-§- 1 0 5) 
PLE3; 5' - NARYTTNARCATCATNGCNGC-3 ' (SB#I#^" 10 6) 

-v*-PLE5fitr 5 /^la^ljAVGGPKWG^^fi^L, ~f74 **? — PLE3fiT5 

Ogataea minuta IF010746^<D^-fe#:DNA£#IM £ U % 7*7 4 "V— PLE5 > PLE3& 
iV^t, PCR ( (94*CT?30». SO^-ei^-, 72'£-Cl#) X25i^-T^/V) £rfrofc 0 
±i*S^tbfc^j0.7kb(DDNAifit^IaII(Xb, TOPO TA Cloning Kit & ffi ^ n — =. 
>-^Lfc 0 '&bth±7 X) -7*7 7. % KDNASr^JftU, ittKiBWSr^fi Ufc 0 

7°7^% K(Dj^ADNAgr>Tr^ Saccharomyces cerevisiae& tF Pichia angusta fegfc 

EcoRITMSOl&rU T # a— % EURLfc. 
(33-2) v —=-^tr 

Ogataea minuta IF010746$c DNA^ig* © 0181**7? {50 «f HJg^J 

(33-1) T^b^DNA^Sr^P— ft IsXmJ&m (2-2) KlfgSjftc^fe^V^ 
fV y^CH—*. >/a VSr^T^ofc ^6kb<DBamHI-ClaI||/rJf 

<^ 7 4 fy })—&ftf&Vti 0 Ogataea minuta OffefeftDNA&BamHI ^Clal-g^Br 
Tllu— 7n^ii*W}&. 6kb#j£(DDNA©f>T-^ry/l-^P>(HlIIXbrt 0 HU&bfc 
DNAifrjt^rBamHIiClal-e^Oif bfcpBlue script II KS+£ *> a V Ufc#, 

±l»«DH5at*tJ:^|HigifeUT. 9 4 f 7 V — Sr^Ufc. 

*«J3000^ d — ^^M^CDNAglfjt^r^c— Lfcanzw^^i) 

KpOMYPlSr^-f-S^n — vSrSBifeU*:. 
(33-3) ife^ia^ij^ 

7*7*5: KpOMLElOBamHI-Clal^^cdEI 2 8 ) <D&W82M *f9 4 V it — 
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IE?0##1 0 7 ©4£36BB?UK:tt % 1606#i /D^bM* 9 , 2694# g 1089 

>( ^*f-7\s — j» b mM z ti z> t 5. s mmm ( ie ?u # 1 o 8) ^ 

Saccharomyces cerevisiae& tF Pichia angusta & ^<D LEU2M ^ Z PM^!} t (Dffi 1^14 
Zm^tib^Z, ^tl^ft80%^ 85%(DT5: jm&ffl— X*$b-z>fc 0 
IMWi 3 4 ] Qgataea minuta(DLEUM;tettlkMW<Di / EM 
Ogataea minuta O ^Jj tfe^^-^— # — £ bfc^Wfe^(C J: o T, LEU2& fe=$- 

128 i-^i-J; 5 fcU m^at*fe^^^540b^^^^?itfe^^tt^bfc-7 o 

JEV^fCo II^J(31-l)(^|B^OpR0MUHT^HindIII-^^]»f b^m^i^^SmNheiy 
>X-k =7 4 ff— v-a ^£ Ufc„ ^tbtbfcT 0 ^^. 5 K^rpROMUNTi:^ Ufc 0 
pOMLEl^rStuIT'^Wb^m-^MS^. Nhel y A Ufc„ ^b^fcT" 

K& p0MLE2 £ 1% ^ U fc „ p0MLE2 Nhel-PstI RQ fc: pOMURNT ^ b # Ml U fc 
3. 3kb<PNhe-EcoT22lSfr>t£:}f ALfc 0 #btLfc7 B ^^5 K SrpDOMLEl <b bfc D 

(34-2) i&mmm 

mmffl (34-1) T# £>;ft,f;:pD0MLEl3:BamHI fcClaIT*-SJ»f IT, HJfcfll (17-2) T?# 
fe>frb;/t Ogataea minuta TKllffi (ochl A ktrl A pep4 A prbl A ura3 A adel A ) i£.1it 

2 9 #fig) 

DL5 ; 5' - CAGGAGCTACAGAGTCATCG -3' (BB^!l#-§- 1 0 9) 
DL3; 5' - ACGAGGGACAGGTTGCTCGC -3' (@EM## 1 1 0) 

PCR ( (94^^30^. 60°C-ei^, 72°C-C2#) X 25i?"-Y ^ /V) £frofc 0 HI 2 9 
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(5-FOA) ^»ttSr^-r^SrSl#b^lo 5-F0A|fr&#©2k6#:DNA&#g! 
irU, Zf^-^C ^ — DL5 N DL3£JEV^cPCR ( (94 < Ct?30# > 60"C-Cl£\ 72°CT'3 
#) X25iM^) £r*rofc„ 0 2 9 }^^i-<t 5 URAM^^Xn\^tc.m^ 
hi. 6kb©i|i|iSDNAiff>T-^^ai $ *bfc 0 ^ <Z)ochl A ktrl A pep4 A prbl A ura3 A adel 
Aleu2 A#fc£ 0gataea minuta YK2$c£i%£ Ufc 0 

IIM^J(33-2)(C|B^cOZ^5ft^^^r'g-tppOMLEl^PmaCI-S]i(f : ^. Apal ]) l/jj — 
P—Zsb ^U, BaroHIT'ijOir LfraMi, Kpnl y — £ 7 -Y 
v'a^bfCo ^b^fc^^^S: K <fc OZ^jt^^-^^^-fey h &3. 3kbOApaI- 
Kpnl^rjt^ UTmglb, pOMexlU OApal-KpnlW Ulz*A Ufc 0 # b *L IT" 9 5 
KSrSpelT-eD^fU^m^Ma^, NotI y — £ a -y IstCo 

tcy'v^^ K £rpOMex7L £ Ufc (HI 3 0) . 

2 5 frbfc Sacchatomyces cerevisiae fejfe^ ^^/l^ — If 

^•tf^Jl. 4kb(Z)SpeI-BglIl8ff>T _ S:pOMex7L^>XbaI-BamHlF^{-^A U, p0MIV7L$rf£ 
J#Ufc 0 POMIV7L$TNotI-ei5U$fm. g&ftflil (34-2) IB Ogataea minuta YK2#fc 
(C^AUfc ^Sfjjem#c£:BYPMi#ifc (0. 67%#-&- b n ^ % 

2^y^by, loomMy V <? J*W0'l&pm. 0. 5%??y— /V) -e 

-£EH4£$'J5£Ufc 0 -t-J&fc>*,iil3i:*3RUfe2/ilO#*_h»^, 200 M 1^2%^ 3 
^Sr-a-tflOOmM Mhf" b y ^A/<y77-(pH 5. 0) SrjB-g- Ufc^K 37°CT*10~30 
^-<— h U, RjcSflR2^ 1 &500/Z h * 73- (fq 

3§&-f-5M^ (505nm) &r$Jj£Ufc 0 ft £Mtetf>i$^o fc@£-&tfc0gataea 
minuta YK2-IVLl^-e^%4 1 Kl^ftO'f V^As* — $ ttT V^c Q 
CHJSM 3 6 ] Ogataea minuta?) YPStHLfeFf-O) ^ P — ^ V £ 
Ogataea minuta IF010746^J; "OYPST&fc^, iRtf^OifcSBa^J&^&frfco 
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(36-1) /n-^©M 

Saccharomvces cerevisiae ( 3£ ^ # ; NP_013221) R TJ Candida 
albicans (AAF66711) ^^(DYPSJi^^^m^X^W £ *LT^<5 T ^ 7 ^IB?U 
DTGSSDLW (IS?!l#-i§-l 1 1) 
FGAIDHAK (IH?IJ#-5§- 1 1 2) 

PLE5 ; 5' - GAYACNGGHTCNTCNGAYYTNTGG -3' (|H^J#-^- 113) 
PLE3; 5'- TTYGGHGCNATYGAYCAYGCNAA -3' (@H^J#-5§- 1 1 4) 

4 -*r— PYP5{2T 5: / ^ME^IJDTGSSDLWJC:^ T'v^ "V — PYP3i3:T 5: / Wt 
IB FGA IDHAK \Z-ttJ&~t~ 5 i£^IB?!l <^^B«0 (Dia^J "C & & 0 

Ogataea minuta IF010746^O^-fe#:DNA^r^M t -v— PYP5, PYP3^r 

fl^T, PCR ( (94°C-r*30|^. 50 o CT*l^. 72°C-ei#) X25ih^^;V) ^frot^ a 
*tB$tbfe#5j0.6kbODNA»f>T"«:ElJRU, TOPO TA Cloning Kit&ffl ^ a — ~ 
ls?V1t 0 #bttfc^ n— ^J; «9 $ KDNASr*«l iMgBM£r&:^ bfc 

~f = 7'^ % K<^>#ADNA^t : Jt' ^ Saccharomyces cerevisiae^ TJ^ Candida albicans 

EcoRITijUllrU T#p— *«*8clb8K [§lJ&Lfc 0 
(36-2) 7^f^y-©M N Rtf** V —=-^7 

Ogataea minuta IF010746ttc©Jfe-fefrDNA«:a^ OftlJI8SiJ*-C§J»f UW\ 
(36-1) T'#btL^DNASff>t^^a-7'^ LT»J (2-2) ^fH*c<Z>^fe(^l\ 
ff^^f^y ^i?— fa V&*Tftofc 0 ^4kb(DEcoRIiffJtlCiTO 

-f^7 y —Sr^J^UfCo Ogataea minutaO&fefeDNA&EcoRI^-ligEBf b. Tiin — 
4kb#i£<7)DNA8lfJtt:^/Vd^blsIJt5lUfc„ mUXUfcDNAW^SrEcoRI 
T'-gD^f bBAP^S b fcpUC118 £ > 3 ^bfc#, *Ji§^DH5 a&UZ.MM1fc&: 

^2000^ a— vSrt&^^DNAlffJt^^n— bfc = n ;/ y ^-f if— 
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^5: KpOMYPi$reM$-r 3* v—is&mmvfro 
06-3) mmmzmm 

•7?*^ KpOMLElOEcoRI^g^CEl 3 1 ) O^SiB^iJ if? =7 4 V * — Is if 
BB2?II##1 1 5tf>±kSIS?lJ(£te. 1712#Bd»e»*&* •}> 3523# g 3 1812 

>t is?? is — j»t>* b&%.£tiz>7 $ ; mmm ( bh m # 1 i 6 ) ^ 

Saccharomyces cerevisiaeZ fr-t^ Candida albicans gfcff) JT^ ift'^F-jlS^l j; <D%BW1 
&&m<<l£t.Z.2>* -ttb-etb40%, 27%<7)T5: y^m— -efeofc 
CHJiM 3 7 ] Ogataea minuta<D¥PSM&^mmm<Dft9& 

Qgataea minuta O fflBM SHg-? 1 ^ — ;fr — £ Lt^ffeilCioT, rTOi tfe^- 
(37-1) JESgfre^fc*'** ^—(O^m 

HI 3 1 (C^-T J; 5 i^7«3t5t^^-^^j300bp^S^^^45it^5^-^gmUfc: 
^^^5: KpDOMYPl £r ftM L fc Jra/Jie^Sfe** «t 9 Wtf ^ ^/vgjfctfc £ & 

TffiV^Co H»J(31-l)}C|3^^)pR0MUHT^HindIII-e§JKlrb, ^pvt*^^, 
EcoT22iy — t "7 4 v-a ^£Lfc„ #btlfc^7^5 K&pROMUTT^lfc^ 

LfCo 

pOMYPl Sr EcoRI -C Wr # 6> ft fc ®r >H" % EcoRI "C §3 Wf LBAP^S L 
pBluescript KS+i: =y a V bfc e K3rpOMYP2 £ 4»£ b 

fc„ p0MYP2SrBsiWI-e^Jifb5Fm5feMS#, EcoT22I V Is* — £r#A bfc D 
ttfc^7^»^ K?rpOMYP3i:#^ LfCo p0MYP3OEcoT22lWJ::p0MURTT^b^.l8IU/t 
3.3kbOEcoT22Iif>T-Sr#ALfCo #bixfc^7^5 K KpDOMYPl fc-fr* Lfc 0 
(37-2) JfrWmk 

(37-I) -C# kftfcpDOMYPl£BamHl£ClaITij0lfr LT, MMM (17-2) Tr# 
kfrlfc Ogataea minuta TKllfcfc (ochl A ktrl A pep4 A prbl A ura3 A adel A ) fcflt 
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3 2 

DY5; 5' - CTCAAGGGCCTGGAGACTACG -3' (B2^J#-§- 1 1 7) 
DY3; 5' - CGGGATTCCCGAGTCGCTCACC -3' (gB?IJ#-J§- 1 1 8) 

PCR ( (94*C-C308\ eO'CT'l^ 72°CT?2^-) X25ih^^^) £frofc 0 08^^ 

^7^5 K fl s ypsi M \zm.fyi&^tifcffifr tb te, 3.7kb<DigtMQmm}t& 

i>>M (5-FOA) (C»-|4^^i-^^^#bfc: 0 5-F0A»'|4^(D^fe^DNA^^Mi 
U 7"^^-^— DY5. DY3£r£?WcPCR ( ^TCeSOlK 60°C-C*l£\ 72T:X3fr) 
X25f--T^/W SrfTofc, EI3 2\z.7jk~$-£ ? tc N {mMte^tf^ VtcWfa h > 
1. 2Kb<OJ#ijilDNA»f K-^^ytJ $ ftfco i (£>ochl Aktrl A pep4 A prbl A ura3 A adel A 
ypsl AEESr Ogataea minuta YK3$?tifr£ bfc„ 
tMMM 3 8 3 Ogataea minuta //^iitfe^^^^^O M Y ffClfrjUH^Ozg Afe 

^jfe^j (37-2) -C# bfrlfc Ogataea minuta YK3#fc (ochl A ktrl A pep4 A prbl A 
ura3AadelAypslA) h G-CSF^it^ (IE?lJ#-S§- 9 1) , 

U«fi^al^^^m-r^^7^ 5: ^ — &NotIfg>fbgL Ogataea minuta YK3 

m±m*fcfcte&m±VX\,^ltm&&fo*mVlL^ Ogataea minuta YK3^*5fe 
<£>#C#£jg$c£r Ogataea minuta YK3-IgBl#fc t Gs%> Ufc D 

i(k\Z. Ogataea minuta YK3-I g BlW ^ Aspergillus saitoi a -1. 2-^>V 
— ifat'fe^^^Abrto 2 3 T'tfFf&Vtc-^v * 5: KpOMaMlUSr/B^T, ^ 

Wd2 4^mm<D^m^x, Km&w&. ^bntcwmmmfczy a-i,2-^^y 

i/?—Mmm.W<DM%i*ft'?fz. 0 ^©gf s #£>jl,fc#fc£ Ogataea minuta YK3- 
IgB-aM£fc£#£ bfc 0 Ogataea minuta YK3-IgB-aM$fc. ^ h n — t U 

T^jfeM28-^f^^^tLfc Ogataea minuta TK9-IgB-aMt^^BYPMGj§ifeT*28 < C x 72B# 

-tO^^^rHl 3 3}C^-f"^s 3 V h n — T? fe 5 Ogataea minuta TK9-IgB-aM 
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Qgataea minuta YK3-IgB-aMtS|c«fi<ftO^#pd$#Ilft!l £ *VT t^fc. 

^fcOgataea minuta YK3-IgB-aM$c£):fg^_Lft £:T 5 = >-YM76Rg^5i®J!l-e^ 
$&> Jfttft&agL ProteinA# "7 n -v h 7^7 4 — (Hi-Trap ProteinA HP % 

CI ^ J; !9 ^®#£r!«lg Lfc 0 ^ *l b O^^-^ >^/^m V^T r>ac* * ^ 
fiWSrfTofc (03 4) 0 ^5S7n(^SDS-PAGEcD^^e 3 3fe(Clig^2^. S$C2 

#:cDG-CSF<b(7)^tt^0V^-C{i^#il2 8 fcfBifeO;*/ jfe-C^lJfe b^i--5 ^ t 

fcm&mmmzmm, wmx^^fczz-y-j x^-iff&mv Man 5 GicNAc 2 oBi?L 
c^jfe^i 3 9 ] mmw 3 8 -cf£j&£*ifcfc h^^^M^^^^^^^^p 

Protein Disulfide Isomerase (PDA I^OiAfeJ:U ! M 

Qgataea minuta YK3-IgBl-aM#cf3:i&^Jb?t ClSi©^^ Ut5^£ UT*5 £>"f\ 

TV^^ ^Itig^tLfc (03 5, 5) o fefc^fi^-f-^^^— 

^^tbTV^V^ ^ ^Ji^ $ ^ufcOT% ^iX-^<ciyCfc5, Protein 
Disulfide Isomerase (/#/> it'^^CD^SI.Srf^f;:,, /Witfc^O^m© fc g> 

^a-v^ v-VI^t^^SltF^ — # — t LfciOOit^F-^cr^-— * — m J; 

Saccharomyces cerevisiae CD/fl.fift'fc-?- (M62815) £r3x#i-£> fctbltC, PDA&te 

PDI5 ; 5' -TCTAGAATGAAGTTTTCTGCTGGTGCCGTCCTG-3' (@E?IJ#-5§- 1 1 9 ) 

PDI3 ; 5' -GGATCCTT ACAATTCATCGTGAATGGC ATCTTC- 3 ' (IB?IJ#-*§- 1 2 0) 

Saccharomyces cerevisiae S288C^(^^-feft:DNA&r#HS £ b> 7"7^ -v^-PDI5 

^PDI3^rfflV>fcPCR ( (94^-^30^ SS^Tn^K 72°CT'l^) X20^^^/P) & 

^Tofco ^I^ftfcl.Skb^DNAiJr^Srllll&U T0P0 TA Cloning KitSrffi^T^ 

n-^>^bfc 0 #ADNAl£f^tf>:!«@S?iJ£r&:3£U jE bv^gsa^j^-r 5 ^ 
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P — V^Slgtb/Co Saccharomyces cerevisiae OP27iatfe^teSpeI-BaniHI|ft>T- 1 

lklC (21-5) -dtbtlfc Ogataea minuta AOXli&fc^y — k ? — ^ ^ 

* 5 KpOMex5HOXbaI-BamHlWtc:Ji|B^W:it^^Sr^t?XbaI- 
BamHIif>T- tr#A Lfc 0 ^ c£>^7 K£pOMex5H-PDI Ufc 0 

pOMex5H-PDlSrNotI^^^> Ogataea minuta YK3-IgBl~aM$c £r?F2Rj|^: Ufc 0 

#£S£bTV^^Jfij£m&$:51itRU > Ogataea minuta YK3-IgB-aM$c& 3fe<D#C 
&±g#fc£r Ogataea minuta YK3-IgB-aM-P$c i bfc 0 ^v'-Y 
^< p £ A UtV^j: V ^Efc Ogataea minuta YK3-IgB-aM$c t Jttfc UTig^_bf* 
■fCflO^S^W^^l^Ltfc^ (03 5. % £fc0-f£ 

ftfc^LTV^^S^^bTl^ (HI 3 5 ^ 0 

£fc Ogataea minuta YK3-IgB-aM$cCD;l#*_b?f £|l3t#tj 3 8 MlE^CO^jgHCT 

*o:#:®^^*»^b^ 0 feifti^iriiff, m^m.m\^mmmi ncmm.(D^m^ 
mzxPAikm&mmm&mm, ? am «t zv-^ x##f &?tv^ 

Man 5 GlcNAc 2 oni?LmM^-f ^ V/— ^MM^^TTS r. &miB.Lfc„ 

# 3 0 ^fcH{-^^mtt{-Bi?L®M«S#IO^#^it^^^A-r 5 £ £ m £ 
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fit & <d m, m 

2 ) a -1, 2-7 ^ y ^-ifft^H^igA LTM$*5Xg, 
2. BifL^M^^TIB*^ (Man 5 GlcNAc 2 ) 1 



MancM N 

6 

Man art s 
3 6 

Man or 1 ' Many? 1- 4 GlcNAcjS 1- 4 GlcNAc 

3 

Man or 1 ' 



3. y^P h P ^^-gr^ Pichia , Hansenulla . Candida . * fc liOgataea JR K 

4. pt^P h p 7Hf^ 0gataea minuta -C&5. Wh^l* 1tlZ 2 {CfBifcO^ 

5. y^-p h p minuta IF010746#fc& &<D$iX~&> 5 , ff^^ 
1-4 ©Wfjixa* 1 ^ICfSi^TJfe, 
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M:fc^T3§m£itS. if &m l~5 ©v^fji*» l ^{-ia^o^rfe 0 

8. TA- = — Aszt^S/?—' & ( AOX ) ate^^Ogataea minu^ft*(Diftfe^-e 

9. iAt5a-l,2-7y/^^- £3*£c^fc:SHS:/M&I#: (ER) HH^^/P 
(HEDL) ^#APi-§wi:?r#m<b-r5. »^3®l~8©^i*^l^tJ:|B«fe©^ 

1 0. os-l,2-^V/ ^jfte^^ Aspergillus saitoi & ^(PiUs^T* fe 

»*«l'-'9 0V>i"tb36»13StC|a«©^'«fe„ 

1 1 . 35teftfliae^*i»Ai-SXSSr-g'tf % l~10 <D^-Tfi^ 1 ^ 

l 2. ^m^*-£J^Tm«^^£^AUT^m$-fr5. ffi5fc*Kl lfc 
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16. M^^^^^y't/VT^ft K-3- JJ >-TO7jc^^ (GAPDH) affc 

2 0. S^*tbSM*^0 = — Ki-5S6©ONllttF«O80%eJl_bdS«at* 
2 (in £oT^£;h,3it?L^M^$i-efc5s W*"5 1 1~1 6 tf^Tft^Ugt^fB 

2 1. Itlfe^©n- K-f.SSeiC^fc f#3fcll~2 0<^ 

1 ~ 2 1 mvf"*LJ&> 1 ^i-IB^CD^&o 

2 3. M^l~2 2©v^tid»l^l!:|B«£©^ifeH:J;oTf^3R$*L5^^n 
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2 7 . nsc#H-ifl?'J#-5§- 1 5 -e^ $ tiz>m.^mmfr h ft <5 URAJLM- 'fS dna 0 

2 8. ^ftw^»*5C2 6^fc^2 7 ^m^m^^t^t^cDm^^m^ 

Ogataea minutaffi 0 

3 0. Ogataea minutaff c fl s IF01 0746#fc 5fc (£> T? & 5 N fi^*! 2 9 ClfE^O 
Ogataea minutal fc., 

3 1 . ^«^{cSB^J#-^-2 8t^$n57 5ytE?"J&3- K1~5 ^ <b 



3 3. §HS€#J (-1**^3 1* fete 3 2(cfB^<Dit^ z F*fc^-?:(08ffJt^51^ 
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3 4. i*^^3 3ti3i©iiiin^^^-iaotiffet^fc 

Ogataea minutaffi 0 

3 5. Ogataea minuta£ fc/$SlF010746ff; $£(D$izXfo 5 , ff;fc*K 3 4 {CfBife<£> 
Ogataea minutaffi 0 

3 6. mm^mmm-^i o ox^^n^r ^ ymmmz^— Kts^ £ 

DNA 0 

3 7 . UlfClHj ^BE?!I## 9 9 X'Tjk £tlZ> tt££?fl 6> ft 5#Z£?«^DNA„ 

3 s. MttKmt&ss 6^^«3 7t£fB^©m^£fcte^Bfr^^^ 

3 9. it^^3 8 Kmm^m.t&x.mm,^? * — ^xj&nm&ts titc 

Ogataea minutaffi 0 

4 0. Ogataea minutafr fc & IFO10746#fc Efe 3fe Offc T? 5 > If 3 9 (CfB^O 
Ogataea jninuta^tc 0 

4 i . ^®^j(ciB^ij#-^i o 8X7jk£ftz>T% ymmmz^— Ktsrt 
4 2 . ^^^iB^i## 107 xtf £tizm.mmnfr b * sz^shs^dna,, 
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4 4. 3fE«fe©mtfe^m^^^— JC±oT^«telfe$tl/^Ogataea 

minutat*o 

4 5. Qgataea minutafe & IF010746#fc ^ <D$tX' fe 5 , |S^^4 4^|B^O 

Ogataea minuta$ fc 0 

4 6. SWt«lR:E?!l#*4 3 M^£tL3T 5 /S£Ifi^iJ£^- KtSi t&¥?Wt 
DNAo 

4 7. HfCtfj^IH?IJ#-S§-4 2-e^$tvS^SIB?lJ^^^^^/5t^DNA 0 

4 8. It*^4 6^fc^4 7 (-IB^^jt^^^^^tbfcOgataea minutafe 

4 9. Ogataea minutafc fcflS IF010746^ ^(DWC fc 5 s ft*3j 4 8 (CllBifeCO 
Ogataea minuta$ fc 0 

ZfvTJI — -t?A (PEP4) ai^^DNA 0 

5 1 . m^m^m^m^- 5 1 x^^ti^>m.mmm^ & & zpEPj&fe^mh. 

5 2. W^^5 0*fc«5 1 ^fBic^itfe^^^^ $ jlfc Ogataea minuta^„ 

5 3. Ogataea minuta^ fl$ IF010746^ & jfe T? fc 5 > ft 5 2 tH|B*ft© 
Ogataea minuta$5fc 0 

5 4. £JCftl£G?!I#-9-5 8^£*b5T=> /Mfl?iJ£ = -- K1-5^i£#m 
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5 5 . mwm^mm-^r 5 i ^^ztiz&mmmfrbtezpRBMfc^wAo 

5 6 . »3jt^ 5 4*fc«5 5 ^fBm^it^-^^^ g frlfc Ogataea minuta^ n 

5 7. Qgataea minutafe ^ IF010746$fc & 5fe <£> T? fc <5 . If 5 6 fCgBifcO 
Ogataea minutaffi c Q 

5 8. ^®6tJ^gB^iJ##l 1 6 Tr^c tSthZY^ 7 &=i— r t 

5 9 . HSf#J{-IB?IJ## 115 T-^^tb-S^BE^J^ b JfeSira/at^DNAo 

6 0 . Mf&g 5 8M5 9 {^IB^Ojt^^^^ £ frbfc Ogataea minuta£fc„ 

6 1. Ogataea minutafe ^ IF010746£fc 3fe g> fefc T? fc <5 , WfJfcJfi 6 0 tElIB*ft<E> 
Ogataea minutaffi n 

6 2. §>3fe3g6 0^fcte6 1 fcja<fc(S>Ogataea minutaE EKl. ^Sit^F-^zgA 

6 5. Ogataea minutdfefe -gfe 5 , f»*^R 6 4 }ei|B«<D^r?fe 0 
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6 6. Ogataea minuta*fe a*IF01()746ttcEla ^<DW^h ^ . g»3fc^ 6 5 fcl IB* 
6 7. ^L#:<D^7^>0SigG-efcS, fl*3S6 4~6 6(CESO^o 

6 8.IgG^^^^^^^igGl-CfcS, If ^6 7{^l5i60^jfeo 

69. f»*^6 4 — 6 8©V^-ftb^l^{^fE«fe(D^iSfe 0 

7 2. f»^7 0*fc«7 1 fcfBft^it^^^^tLfcOsataea minuta& 0 

7 3. Ogataea minutag fcas IF010746^ ^ 3fe 3fr & . 7 2 id IB*© 

Ogataea minutaffi 0 

7 4. ^ijfift{ciE?U##7 o-e^$tb^T5: y^ia?ij?r=i— Kt5ci%#f 
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SEQUENCE LISTING 

<110> KIRIN BEER KABUSHIKI KAISHA 

National Institute of Advanced Industrial Science and Technology 

<120> A methylotrophic yeast capable of producing a mammalian type sugar 
chain 

<130> PH-1796-PCT 

<150> JP 2002-127677 
<151> 2002-04-26 

<160> 120 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 1 

Ala Tyr Met Phe Lys Tyr Asp Ser Thr His Gly 
1 5 10 

<210> 2 
<211> 11 
<212> PRT 
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<213> Saccharomyces cerevisiae 
<400> 2 

Asp Gly Pro Ser His Lys Asp Trp Arg Gly Gly 
1 5 10 

<210> 3 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PGP5 for amplification of 
5' -region of Ogataea minuta GAP gene 

<400> 3 

gcntayatgt tyaartayga ywsnacncay gg 32 

<210> 4 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PGP3 for amplification of 
3' -region of Ogataea minuta GAP gene 



<400> 4 

ccnccnckcc artcyttrtg nswnggnccr tc 
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<210> 5 
<211> 3186 
<212> DNA 

<213> Ogataea minuta 

<220> 

<221> CDS 

<222> 1492. .2502 

<400> 5 

aagctttact ggttcaaggg gttaagtagg 
cacggaccac agttgacagc atcgactgct 
ctctatctaa tcccaggcta ctcgatccct 
gcccgagatt cagcagactc tcgcagcgca 
gtgcagaccc ggaggatgtg aagctgggac 
atgtgggagc tgtgcaaagg ggcaatggtc 
ccaatatctc ggcaacaaga acgcccgagg 
ctttcagaca gtccacccgg attccaatat 
cggcagattc gcgtccagtc aggccatctg 
acaacgcatc gccacatata cgtcaccgcc 
acgggtgcac tgattgctgc gttaacgagg 
catatcacag cggactgcgc atctctggcc 
cggacagctt cttaaaacct ggctgaaact 
cacccgtaca cctccggagt tgtatcctca 
aaaagagccc gggacccatc gaccggaaaa 
gcagacctgg ggcagacctg ggttagtacc 
ggcacggcag tctataccgt agaagctctt 
ggtccgttcg ccagtctcgt accaccaccg 



PCT/JP03/05464 



ggcgcggtct 


ggtctttgtg 


gttgtttcta 


60 


catcgaaaac 


ggtcgcagtg 


cggcaatctg 


120 


gcacaaccta 


cagagtgatc 


cgaccgcact 


180 


gcgtgcgttt 


taatccctca 


aatcaaggct 


240 


ggcgggaggg 


aagtctggag 


tggtgagaga 


300 


actcagcgca 


gagcgatggt 


ggcgcggggg 


360 


acgacgggac 


tctgaatgcg 


agcacgttgt 


420 


tcgcaggact 


cgcgctcaga 


aacgcaaccc 


480 


cggcgagctg 


ctgcgctcgc 


gggctgcgcc 


540 


cgcccgctgg 


caacctgagg 


tttttccgca 


600 


caactggaga 


tgtcagaggc 


caagtggagc 


660 


tgccggacgc 


ggtagcgtcc 


cgtctttttg 


720 


aagcgagacc 


tgcgacctgg 


aacgcccgca 


780 


gaagcggagt 


aacctgcagg 


cctacgcaag 


840 


gaggggtgga 


gctagtgggg 


tagccttgga 


900 


agggccgaaa 


agggtcagag 


gaatcagggt 


960. 


ctcgacagca 


gcgagcagaa 


actgcacaga 


1020 


catgacccaa 


tcagcattga 


tgctcccaca 


1080 
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tgggtagtgc gcgcgaacgc ctggcaccca aacacaccac ttacgcttcc cgcaccgcgg 1140 
tggttaacac tggcccggag tagtcatata cggagatttt ggcatgattc taattccggg 1200 
tcgggacacg acctaagtgg cgtgcaaagc tcgggggcta aatgtttccc ggcgctcgcg 1260 
gcgactcttg tgcgcgcccg cggcggttcg cgggagacgg gggaaagaga ggggtgaccg 1320 
cagcgagcga tggtgtgcca gatctcaggc cgagtcaaga caatatataa agagaggatt 1380 
gtccactttt ctccaatagt atttgacccg ggttgctctc tgttgatttt ttctagatca 1440 
tacaattatt gtttgaattc actcaattaa catacacaaa tacaatacaa aatggcttac 1500 
aacgtcggta tcaacggatt cggaagaatt ggtagactcg ttcttagaat tgctttgtcc 1560 
agaaaggaca tcaacgtggt tgccgtgaat gatccattca tcgctgccga gtacgctgct 1620 
tacatgttca agtacgactc cactcacgga agataccaag gtgaagtcac cttcgaggga 1680 
aagtaccttg tgatcgacgg tcagaagatt gaggtgttcc aagagagaga ccctgctgac 1740 
atcccatggg gtaaggaggg cgttgacttt gtcattgact ccaccggtgt gttcaccacc 1800 
accgccggcg ctcaaaagca cattgatgct ggtgccaaga aggttatcat cactgctcca 1860 
tccgctgacg ctccaatgtt cgttatgggt gtcaaccaca aggagtacac caaggacttg 1920 
tccattgtct ccaacgcttc ctgtaccacc aactgtctgg ctccattggc caaggttgtt 1980 
aacgacgttt tcggtattga gtctggtttg atgaccaccg tccactctat cactgccacc 2040 
caaaagaccg ttgacggtcc atcccacaag gactggagag gaggaagaac cgcttccggt 2100 
aacatcattc catcctccac cggtgccgct aaggctgtcg gtaaggtctt gccagctctt 2160 
gctggtaagt tgactggtat gtctctgaga gttcctacca ccgatgtttc cgttgttgac 2220 
ttgactgtca acttgaagac cccaaccacc tacgcagaga tctccgccgc catcaagaag 2280 
gcctctgagg gtgaacttgc cggtatcttg ggttacactg aggacgccgt tgtctccact 2340 
gacttcttga ccgacaacag atcttcgatc tttgacgcct ctgccggtat cttgttgacc 2400 
ccaactttcg tcaagttgat ctcctggtac gataacgagt acggttactc caccagagtt 2460 
gtcgacttgc ttgagcacgt tgccaaggtc tcttccgctt aagtggatag atgaccaatg 2520 
gcctctttaa gtaaacattt cgttttgaat atatttcaag ttgaataatg aaagccttgt 2580 
tgtagactta ctccgaagct ccggggcttc ggctccctga atttattttt tacatctctg 2640 
caccggaaaa ctggctattt gaaaaatttc gacgttttgc ttgaaactcg agttgaggag 2700 
cattgccaaa ttcgatcgtt ttctaacgga cgccagtcga gttattgtta tgtcacgtga 2760 
catcaattgt cctctattcc tttttggccg atctcgtttg tgctgacggc ctccgaacag 2820 
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ttacttctac cggcagggat tggggatgat cgggatcgat gtcctcaact ccagaggctg 2880 

atccgatgcg gtgggacttc atgcgtccaa atctgttgga tgatgtgctc ttctgctttt 2940 

ttggtgacca aacgagatga caattgactg cattgaaaag gttattagct tttttggtct 3000 

tctcctgtgt cgattcgagc ggtaccgtag gtaggtctgc tatggaggca tgcgtcataa 3060 

gtcagccttg attaactttc ggagctgcgc gatccacatc tctgcaccgc gcggaggcct 3120 

ttgactgcag cattttaatt aatctcgtaa aataagctct taaacgagat tagcttacgg 3180 

ggatcc 3186 

<210> 6 
<211> 336 
<212> PRT 

<213> Ogataea minuta 
<400> 6 

Met Ala Tyr Asn Val Gly He Asn Gly Phe Gly Arg He Gly Arg Leu 
15 10 15 

Val Leu Arg He Ala Leu Ser Arg Lys Asp He Asn Val Val Ala Val 
20 25 30 

Asn Asp Pro Phe He Ala Ala Glu Tyr Ala Ala Tyr Met Phe Lys Tyr 
35 40 45 

Asp Ser Thr His Gly Arg Tyr Gin Gly Glu Val Thr Phe Glu Gly Lys 
50 55 60 

Tyr Leu Val He Asp Gly Gin Lys He Glu Val Phe Gin Glu Arg Asp 
65 70 75 80 



5/109 



WO 03/091431 




PCT/JP03/0S464 



Pro Ala Asp He Pro Trp Gly Lys Glu Gly Val Asp Phe Val He Asp 

85 90 95 

Ser Thr Gly Val Phe Thr Thr Thr Ala Gly Ala Gin Lys His He Asp 
100 105 110 

Ala Gly Ala Lys Lys Val He He Thr Ala Pro Ser Ala Asp Ala Pro 
115 120 125 

Met Phe Val Met Gly Val Asn His Lys Glu Tyr Thr Lys Asp Leu Ser 
130 135 140 

He Val Ser Asn Ala Ser Cys Thr Thr Asn Cys Leu Ala Pro Leu Ala 
145 150 155 160 

Lys Val Val Asn Asp Val Phe Gly He Glu Ser Gly Leu Met Thr Thr 
165 170 175 

Val His Ser He Thr Ala Thr Gin Lys Thr Val Asp Gly Pro Ser His 
180 185 190 

Lys Asp Trp Arg Gly Gly Arg Thr Ala Ser Gly Asn He He Pro Ser 
195 200 205 

Ser Thr Gly Ala Ala Lys Ala Val Gly Lys Val Leu Pro Ala Leu Ala 
210 215 220 



Gly Lys Leu Thr Gly Met Ser Leu Arg Val Pro Thr Thr Asp Val Ser 
225 230 235 240 
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Val Val Asp Leu Thr Val Asn Leu Lys Thr Pro Thr Thr Tyr Ala Glu 
245 250 255 

He Ser Ala Ala He Lys Lys Ala Ser Glu Gly Glu Leu Ala Gly He 
260 265 270 

Leu Gly Tyr Thr Glu Asp Ala Val Val Ser Thr Asp Phe Leu Thr Asp 
275 280 285 

Asn Arg Ser Ser He Phe Asp Ala Ser Ala Gly He Leu Leu Thr Pro 
290 295 300 

Thr Phe Val Lys Leu He Ser Trp Tyr Asp Asn Glu Tyr Gly Tyr Ser 
305 310 315 320 

Thr Arg Val Val Asp Leu Leu Glu His Val Ala Lys Val Ser Ser Ala 
325 330 335 

<210> 7 
<211> 1491 
<212> DNA 

<213> Ogataea minuta 
<400> 7 

aagctttact ggttcaaggg gttaagtagg ggcgcggtct ggtctttgtg gttgtttcta 60 
cacggaccac agttgacagc atcgactgct catcgaaaac ggtcgcagtg cggcaatctg 120 
ctctatctaa tcccaggcta ctcgatccct gcacaaccta cagagtgatc cgaccgcact 180 
gcccgagatt cagcagactc tcgcagcgca gcgtgcgttt taatccctca aatcaaggct 240 
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gtgcagaccc 


ggaggatgtg 


aagctgggac 


ggcgggaggg 


aagtctggag 


tggtgagaga 


300 


atgtgggagc 


tgtgcaaagg 


ggcaatggtc 


actcagcgca 


gagcgatggt 


ggcgcggggg 


360 


ccaatatctc 


ggcaacaaga 


acgcccgagg 


acgacgggac 


tctgaatgcg 


agcacgttgt 


420 


ctttcagaca 


gtccacccgg 


attccaatat 


tcgcaggact 


cgcgctcaga 


aacgcaaccc 


480 


cggcagattc 


gcgtccagtc 


aggccatctg 


cggcgagctg 


ctgcgctcgc 


gggctgcgcc 


540 


acaacgcatc 


gccacatata 


cgtcaccgcc 


cgcccgctgg 


caacctgagg 


tttttccgca 


600 


acgggtgcac 


tgattgctgc 


gttaacgagg 


caactggaga 


tgtcagaggc 


caagtggagc 


660 


catatcacag 


cggactgcgc 


atctctggcc 


tgccggacgc 


ggtagcgtcc 


cgtctttttg 


720 


cggacagctt 


cttaaaacct 


ggctgaaact 


aagcgagacc 


tgcgacctgg 


aacgcccgca 


780 


cacccgtaca 


cctccggagt 


tgtatcctca 


gaagcggagt 


aacctgcagg 


cctacgcaag 


840 


aaaagagccc 


gggacccatc 


gaccggaaaa 


gaggggtgga 


gctagtgggg 


tagccttgga 


900 


gcagacctgg 


ggcagacctg 


ggttagtacc 


agggccgaaa 


agggtcagag 


gaatcagggt 


960 


ggcacggcag 


tctataccgt 


agaagctctt 


ctcgacagca 


gcgagcagaa 


actgcacaga 


1020 


ggtccgttcg 


ccagtctcgt 


accaccaccg 


catgacccaa 


tcagcattga 


tgctcccaca 


1080 


tgggtagtgc 


gcgcgaacgc 


ctggcaccca 


aacacaccac 


ttacgcttcc 


cgcaccgcgg 


1140 


tggttaacac 


tggcccggag 


tagtcatata 


cggagatttt 


ggcatgattc 


taattccggg 


1200 


tcgggacacg 


acctaagtgg 


cgtgcaaagc 


tcgggggcta 


aatgtttccc 


ggcgctcgcg 


1260 


gcgactcttg 


tgcgcgcccg 


cggcggttcg 


cgggagacgg 


gggaaagaga 


ggggtgaccg 


1320 


cagcgagcga 


tggtgtgcca 


gatctcaggc 


cgagtcaaga 


caatatataa 


agagaggatt 


1380 


gtccactttt 


ctccaatagt 


atttgacccg 


ggttgctctc 


tgttgatttt 


ttctagatca 


1440 


tacaattatt 


gtttgaattc 


actcaattaa 


catacacaaa 


tacaatacaa 


a 


1491 



<210> 8 
<211> 524 
<212> DNA 

<213> Ogataea minuta 
<400> 8 

gtggatagat gaccaatggc ctctttaagt aaacatttcg ttttgaatat atttcaagtt 60 
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gaataatgaa 


agccttgttg tagacttact 


ccgaagctcc 


ggggcttcgg 


ctccctgaat 


120 


ttatttttta 


catctctgca ccggaaaact 


ggctatttga 


aaaatttcga cgttttgctt 


180 


gaaactcgag 


ttgaggagca ttgccaaatt 


cgatcgtttt 


ctaacggacg 


ccagtcgagt 


240 


tattgttatg 


tcacgtgaca tcaattgtcc 


tctattcctt 


tttggccgat 


ctcgtttgtg 


300 


ctgacggcct 


ccgaacagtt acttctaccg 


gcagggattg 


gggatgatcg 


ggatcgatgt 


360 


cctcaactcc 


agaggctgat ccgatgcggt 


gggacttcat 


gcgtccaaat 


ctgttggatg 


420 


atgtgctctt 


ctgctttttt ggtgaccaaa 


cgagatgaca 


attgactgca 


ttgaaaaggt 


480 


tattagcttt 


tttggtcttc tcctgtgtcg 


attcgagcgg 


tacc 




524 



<210> 9 
<211> 113 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for production of an 
expression cassette with GAP gene promoter and terminator from Ogataea minuta 

<400> 9 

gtttgaattc actcaattaa catacacaaa tacaatacaa agtcgacaaa aaatgcatgt 60 
ggatagatga ccaatggcct ctttaagtaa acatttcgtt ttgaatatat ttc 113 

<210> 10 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
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expression cassette with GAP gene promoter and terminator from Ogataea minuta 
<400> 10 

tttttactag tacggtaccg ctcgaatcga cacaggag 38 



<210> 11 

<211> 12 

<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 11 

Gly Pro Tyr He Cys Leu Val Lys Thr His He Asp 
1 5 10 



<210> 12 

<211> 11 

<212> PRT 

<213> Saccharomyces cerevisiae 

<400> 12 

Gly Arg Gly Leu Phe Gly Lys Gly Arg Asp Pro 
1 5 10 



<210> 13 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: primer PUR5 for amplification of 
5' -region of Ogataea Minuta URA3 gene 

<400> 13 

ggnccntaya thtgyytngt naaracncay athga 35 

<210> 14 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PUR3 for amplification of 
3' -region of Ogataea Minuta URA3 gene 

<400> 14 

ggrtcncknc cyttnccraa narnccnckn cc 32 

<210> 15 
<211> 3113 
<212> DNA 

<213> Ogataea minuta 

<220> 

<221> CDS 

<222> 1732. .2529 

<400> 15 

gccgcggccg ctgctgctgc ttccactaaa acagcaacga gcaacgcgtc tgccgaaaac 60 
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tccttgaatc 


aagacctgga 


caatcatttg 


acgttgggca 


gagagcattt 


cgacaccact 


120 


gaggttccta 


ccgcggacgg 


gtccaaagtg 


gaggttctcc 


gaaacatgtc 


tgtcgagacg 


180 


ggtcctgccg 


acgatcttaa 


caaaaacccc 


tccaccagcg 


agctggtgca 


tctggaggaa 


240 


aaatcacagg 


aaagcgcatc 


cgaggaagag 


gtcaggacct 


cgaaccatgc 


cgacacagcc 


300 


ggaacagaac 


caggtccaga 


acacgtccat 


ggcaacgata 


aagcggaggg 


cgagggcgag 


360 


tcctcagaag 


atgaccagga 


aatggtggac 


gctccactgc 


ctccttcgga 


cgataaggag 


420 


actgagaacg 


cgctgccgac 


ggagactaaa 


gtggagtcga 


ccaaagacga 


tgtagaccag 


480 


gaagaagagg 


aagaagagga 


ggaagaggaa 


gaaacagtac 


ctttccaagt 


ctctaaaaag 


540 


gtatccaagg 


aggaagaaat 


ttcagctccg 


acgccggagc 


ccactacgcc 


tacgtcggcg 


600 


aacgagagcg 


aggaggaagg 


cgataccagg 


ccccggaaaa 


ggcggcggtc 


ggagtcgatt 


660 


tcggccgcct 


ccagcaagag 


atttttggct 


cttggtactc 


aactgttgag 


ccaagtttcg 


720 


tcgaatcggt 


ttgcgtcgat 


gtttttgcag 


ccagtgaaca 


aaaacgagga 


gcctgagtat 


780 


tacaagctca 


tccaccagcc 


gatcgatctc 


aagacgctgt 


cgaagtcggt 


ccgaaccggc 


840 


gagattcagt 


cgttcgatga 


ccttgagttc 


cagctgcaac 


tcatgttcag 


caatgcaatc 


900 


atgtacaacg 


acacctacca 


gacggaaacg 


tacaaatgga 


cgatcgagat 


gatggaggaa 


960 


gcccagaatc 


tgattgaaat 


gttcagggaa 


acttccaaca 


actgagatca 


actgcgacta 


1020 


cttctgttgg 


ctggctggac 


gggttgtatt 


actatcttgg 


acaacgctat 


gtaaccttat 


1080 


ctaaatacaa 


gaattcatgt 


acaaaatcat 


ttgtgcgggc 


gcagagacga 


gcgacgagtt 


1140 


gccgaaatca 


cccggctgct 


cagttaccac 


ctctcatttg 


gttcatgagc 


atttgattct 


1200 


gctcctggaa 


tctagatccg 


actctctcac 


tgtgcttgag 


gaacttctca 


gcacacttgt 


1260 


tcaaacaggt 


ctcctctctg 


gagctgagct 


tgttggaggt 


gaagtcattg 


acacagtcgt 


1320 


tgaaacatct 


gtcgacaaga 


ttggtgtaca 


actggggcaa 


aataatgtta 


gtcgtggttc 


1380 


atcaaaggct 


cgacgtcatt 


ttgctgtctc 


tagtaactta 


ccctcatgaa 


gtcgttcatc 


1440 


tgcttctgct 


cgacgatttt 


ctggaattcc 


tgttgttctt 


tgtagttgag 


ttgatccatt 


1500 


ttgctgtttt 


tctagttctg 


ctttgctaga 


ctgttggcca 


atatctggtt 


atccctctag 


1560 


cttatcgtgg 


agaagggtgt 


ttttttgcta 


ccaaaagctg 


aaaattctga 


aaaattttcg 


1620 


gatttgaatt 


tttttttacc 


cggcactttt 


tgaccccata 


ctagttgtac 


caaactgaaa 


1680 


gagactgcag 


ttggtctttg 


cggggagatt 


ttggcagata 


aacaggcgac 


tatgtcctcg 


1740 


actaagacat 


acgcgcaaag 


ggcggcggct 


catccgtcgc 


ctgtggccag 


aagactgctg 


1800 
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aacttgatgg aatccaagaa gacgaacttg 


tgtgcctcgg 


tcgatctcac 


ctctacaaag 


1860 


gaccttttgg agctgttgga caagctggga 


ccgttcattt 


gtctggtcaa 


gacacacatc 


1920 


gacattgtgg aagacttttc gtacgaaaac 


accgtggtgc 


cgctgctgaa 


actggccaag 


1980 


aaacacaact 


tcatgatctt cgaggaccga 


aaatttgccg 


atataggcaa 


caccgtcaaa 


2040 


ctccagtaca 


agggaggagt ttaccaaatc 


gcaaagtggg 


ccgatatcac 


caacgcccac 


2100 


ggagtgaccg gctcgcgaat tgtctcgggt 


ctcagacagg 


ctgcccagga 


gaccaccgac 


2160 


gagccaagag 


gtctgctcat gctggctgag 


ctgtcgtctg 


aaggctcgct 


cgcgtacgga 


2220 


gagtacacca 


aaaagacggt tgaaatcgca 


aagtccgaca 


gagattttgt 


gatcggtttc 


2280 


attgcgcaaa 


acgacatggg tggccgcgat 


gagggcttcg 


actggctcat 


catgacccca 


2340 


ggtgtcggac 


tcgacgacac cggtgacgct 


ctgggccagc 


agtaccgcac 


ggtcagcgcc 


2400 


gttatgaaga 


cgggaactga catcataatc 


gtgggcaggg 


gactgttcgg 


caagggaaga 


2460 


gaccctgtcg 


tggaaggcga aagatacaga 


aaggctggat 


gggacgctta 


tttgagtcgt 


2520 


gtcgcatgat 


ttcgggtcac gtgactatat 


agctattggt 


atgtacaaga 


attaattagc 


2580 


ggagtttgtc 


gccaaactct tcggccaact 


cgatgctcag 


tttctggcgt 


gaaatttcga 


2640 


acaccagcag 


cccgatggag gtagccggta 


gacttgttgt 


tgcagttctc 


gcgaatcccc 


2700 


tgtagaagaa 


gcccagtagg gagagatggg 


acttgcggta 


tctggtcatc 


atgatttcga 


2760 


aagtttcgag gtatgaattg tagtagagct 


taaagaaacg 


gcttctctct 


agatggt ggg 


2820 


cctcgttgta cagatcaagc gactccagtc 


tggacagatg 


gaccttctgg 


attttgttga 


2880 


acggaaattg 


gattgccagc agggttgtgg 


cggcactggc 


tccagccaaa 


agaatgaagg 


2940 


tcagccggag agctttgatc gatttcgagt 


gtttgtccag 


gtccgggttc 


ttctctccgt 


3000 


ataacagacg ggctttccag tactggtacc 


agtttatcat 


gctctgagtt 


ctgtggaagc 


3060 


cctggttttt 


cacaaactca aacacggaga 


agtagaacgc 


aaacccaaag 


ctt 


3113 



<210> 16 
<211> 265 
<212> PRT 

<213> Ogataea minuta 
<400> 16 
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Met Ser Ser Thr Lys Thr Tyr Ala Gin Arg Ala Ala Ala His Pro Ser 
15 10 15 

Pro Val Ala Arg Arg Leu Leu Asn Leu Met Glu Ser Lys Lys Thr Asn 
20 25 30 

Leu Cys Ala Ser Val Asp Leu Thr Ser Thr Lys Asp Leu Leu Glu Leu 
35 40 45 

Leu Asp Lys Leu Gly Pro Phe He Cys Leu Val Lys Thr His He Asp 
50 55 60 

He Val Glu Asp Phe Ser Tyr Glu Asn Thr Val Val Pro Leu Leu Lys 
65 70 75 80 

Leu Ala Lys Lys His Asn Phe Met He Phe Glu Asp Arg Lys Phe Ala 

85 90 95 

Asp He Gly Asn Thr Val Lys Leu Gin Tyr Lys Gly Gly Val Tyr Gin 
100 105 110 

He Ala Lys Trp Ala Asp He Thr Asn Ala His Gly Val Thr Gly Ser 
115 120 125 

Arg He Val Ser Gly Leu Arg Gin Ala Ala Gin Glu Thr Thr Asp Glu 
130 135 140 



Pro Arg Gly Leu Leu Met Leu Ala Glu Leu Ser Ser Glu Gly Ser Leu 
145 150 155 160 
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Ala Tyr Gly Glu Tyr Thr Lys Lys Thr Val Glu He Ala Lys Ser Asp 
165 170 175 

Arg Asp Phe Val He Gly Phe He Ala Gin Asn Asp Met Gly Gly Arg 
180 185 190 

Asp Glu Gly Phe Asp Trp Leu He Met Thr Pro Gly Val Gly Leu Asp 
195 200 205 

Asp Thr Gly Asp Ala Leu Gly Gin Gin Tyr Arg Thr Val Ser Ala Val 
210 215 220 

Met Lys Thr Gly Thr Asp He He He Val Gly Arg Gly Leu Phe Gly 
225 230 235 240 

Lys Gly Arg Asp Pro Val Val Glu Gly Glu Arg Tyr Arg Lys Ala Gly 
245 250 255 

Trp Asp Ala Tyr Leu Ser Arg Val Ala 
260 265 

<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification of a gene 
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fragment conferring resistance against chloramphenicol 



<400> 17 



atggagaaaa aaactagtgg atataccacc 



30 



<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification of a gene 
fragment conferring resistance against chloramphenicol 



<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DU5 used for confirmation 
of destruction of Ogataea minuta URA3 gene 



<400> 18 



ctgagacgaa aaagatatct caataaaccc 



30 



<400> 19 



aggaagaaga ggaggaagag gaagaaac 



28 
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<210> 20 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DUC5 used for confirmation 
of destruction of Ogataea minuta URA3 gene 



<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DU3 used for confirmation 
of destruction of Ogataea minuta URA3 gene 



<400> 20 



cgatgccatt gggatatatc aacggtgg 



28 



<400> 21 



ccgtgtttga gtttgtgaaa aaccagggc 



29 



<210> 22 



<211> 28 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer DUC3 used for confirmation 
of destruction of Ogataea minuta URA3 gene 

<400> 22 

tgtggcgtgt tacggtgaaa acctggcc 28 

<210> 23 
<211> 14 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 23 

Phe Val Ala Thr Asp Arg He Ser Ala Tyr Asp Val He Met 
1 5 10 



<210> 24 
<211> 14 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 24 

Gin Asp Ser Tyr Asp Lys Gin Phe Leu Arg Asp Trp Leu Thr 
15 10 

<210> 25 
<211> 42 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PAD5 for amplification of 
5' -region of Ogataea minuta ADE1 gene 

<400> 25 

ttygtngcna cngaymgnat hwsngcntay gaygtnatha tg 42 

<210> 26 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PAD3 for amplification of 
3* -region of Ogataea minuta ADE1 gene 

<400> 26 

gtnarccart cncknarraa ytgyttrtcr tanswrtcyt g 41 

<210> 27 
<211> 2560 
<212> DNA 

<213> Ogataea minuta 

<220> 
<221> CDS 
<222> 939. . 1850 



19/109 



WO 03/091431 




PCT/JP03/05464 



<400> 27 

gatatcccaa gaacctatgc cgagggttca 
cgtttcctga gtttcctcca acggccagga 
tgcgtgtggg cacgaacgag cccacgtaga 
acgcagtcac catcaattcc agaaagttct 
actttgtgag ataagctctg ctggcaagaa 
cgttgacgag atagttgagc tttgttccgt 
caggcatcac aagatccacc aacgtcagag 
acgtgacatt taacacaaga tcccgccagt 
tcagcgtggc aaaatcgatg cttgcgcctt 
agaggaaaag gaccactgaa gggagaaata 
agaaatcttt atgcgtagtc ttggggttca 
tgtgaagagg attcgataaa gagaggggaa 
gtttttctga ccttttttgc tctttctcgt 
gcgtcgaaaa gagtcaagcc gcgatcgcga 
tgtaatttaa accatcacag tatataagta 
acagatcagc taaccaggac attccactgg 
tcgacggcat cttgccgcta attgccaagg 
aggaaagcct gctgttcgtg gcaacagacc 
atggaatcaa agacaagggt aaaatactga 
tgaaagacac tatcaagaac caccttatcg 
ttccacagga gctgtctcag ccaaagtaca 
tgagaaagca caaattgatc cccctggagg 
catggaagga gtacaacaag agcaagaccg 
aggagagtca agagttcccc gttccgattt 
aacacgacga aaacatttcc cccgagaaag 
cgcggctcgc agaaaaggct gtgcagctgt 
agggtatcat tctcgccgac acaaagtttg 



gctcacggcc 


gataaaccaa 


tcaaagacaa 


60 


ttatctcgtg 


agttcccaga 


ccgttcggct 


120 


caaacaggct 


caaagccaac 


gaaaactcgt 


180 


cgtggatgaa 


cgacagctca 


ggaaggttga 


240 


ttcccacgag 


aagagtgctc 


aattctttcc 


300 


ctcgtaacag 


gactccctct 


ttatggtagc 


360 


tgaagaacca 


caccaggtaa 


accttccagc 


420 


tgccgactat 


cttggactcg 


aaaagcgttt 


480 


caaccacata 


ctcctcatta 


cagcaaaagt 


540 


ctgacaaaac 


gaccgctccc 


ggtgtcccgc 


600 


attcagacat 


ggtagattgg 


tgagggtaat 


660 


cagcaccgga 


gatagttctt 


agatcaaaat 


720 


ttagctcgcg 


tacagtcgac 


gcgtcggttt 


780 


ttaaaaatga 


atccggagaa 


gtcaaaaata 


840 


ggcgggaagc 


gcacaatttc 


taggcattcc 


900 


agccaacaat 


gtcactcaca 


acaaccaacc 


960 


gcaaagtcag 


agacatctat 


caagttgacg 


1020 


ggatttccgc 


ctacgatgtg 


atcatggaga 


1080 


ctcagctgtc 


agtattctgg 


tttgatttgc 


1140 


catccactga 


cgacgaagtg 


tttgccagac 


1200 


agtcgcagct 


gagtggaaga 


gcactggtgg 


1260 


tgattgtcag 


aggctacatc 


accggaagtg 


1320 


tgcacggtct 


cgaggttggc 


gcagagctga 


1380 


tcaccccgtc 


aacgaaagct 


gaacaaggcg 


1440 


ctgcagagat 


tgtcggggaa 


caactgtgtg 


1500 


actccaaggc 


cagaacttac 


gccaaaagca 


1560 


agtttggaat 


tgacgagaac 


gacgaattgg 


1620 
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ttcttgtgga 


cgaggttttg 


acccctgatt 


cctcgagatt 


ttgggacgca aagacttaca 


1680 


agatcggaca 


gtcgcaggac 


tcttacgaca 


aacagtttct 


gagagactgg ctcacgtcca 


1740 


acggtctgaa 


cgggaaagac 


ggtgtctcta 


tgaccgcgga 


gatcgctgaa cgcacgggtg 


1800 


cgaagtacgt 


cgaggcattt 


gagtctctga 


cgggaagaaa 


gtggacgtag tttttgataa 


1860 


tagtaaccct 


ggaaatttga 


tatgtggcgg 


tgtagtctgt 


ggcggtggaa taaaatctaa 


1920 


attgaattta 


gtcgcttccc 


aaaacagcaa 


tttgtcaaca 


cttagtctgt gcacagcctt 


1980 


gacggcattt 


gagccatccc 


agggtctggc 


agttacaggg 


ctttgatcaa aagaaaactg 


2040 


gtgaagtttg 


acaacaggct 


acagctgcca 


agtcgcaact 


tgggtagtag ctcattcgtc 


2100 


gaacaccagt 


gcgccatgtc 


catcgccaac 


gagttccagc 


ccttggagct tattggtagg 


2160 


ggttcctttg 


gatgtgttcg 


gaaagtgcgc 


cgcaagtcgg 


acggcaagat atttgtgaga 


2220 


aaggagatct 


cctacatcgc 


catgaacacc 


aaagagaagc 


agcagctcac agcagagttt 


2280 


cgtattctca 


gagaactaaa 


gcatcccaac 


attgtccatt 


atgtccacca cgaccacgtc 


2340 


caggaggaac 


agaccgtcca 


tctgtacatg 


gaatactgcg 


atgggggcga cttgtcggtg 


2400 


ttgatcagga 


agtacaaagg 


aaagaacgag 


tttatcccgg agaacttgat ctggcaaatc 


2460 


ttcacccagg 


ttctcaacgc 


tctctatcaa 


tgccactatg 


gggtcaatat tgaggctgtg 


2520 


caagaacttt 


tccagtccac 


tccagagatt 


gcaccccggg 




2560 



<210> 28 
<211> 303 
<212> PRT 

<213> Ogataea minuta 
<400> 28 

Met Ser Leu Thr Thr Thr Asn Leu Asp Gly He Leu Pro Leu He Ala 
15 10 15 

Lys Gly Lys Val Arg Asp He Tyr Gin Val Asp Glu Glu Ser Leu Leu 
20 25 30 
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Phe Val Ala Thr Asp Arg He Ser Ala Tyr Asp Val He Met Glu Asn 
35 40 45 

Gly He Lys Asp Lys Gly Lys He Leu Thr Gin Leu Ser Val Phe Trp 
50 55 60 

Phe Asp Leu Leu Lys Asp Thr He Lys Asn His Leu He Ala Ser Thr 
65 70 75 80 

Asp Asp Glu Val Phe Ala Arg Leu Pro Gin Glu Leu Ser Gin Pro Lys 

85 90 95 

Tyr Lys Ser Gin Leu Ser Gly Arg Ala Leu Val Val Arg Lys His Lys 
100 105 110 

Leu lie Pro Leu Glu Val He Val Arg Gly Tyr He Thr Gly Ser Ala 
115 120 125 

Trp Lys Glu Tyr Asn Lys Ser Lys Thr Val His Gly Leu Glu Val Gly 
130 135 140 

Ala Glu Leu Lys Glu Ser Gin Glu Phe Pro Val Pro He Phe Thr Pro 
145 150 155 160 

Ser Thr Lys Ala Glu Gin Gly Glu His Asp Glu Asn He Ser Pro Glu 
165 170 175 



Lys Ala Ala Glu He Val Gly Glu Gin Leu Cys Ala Arg Leu Ala Glu 
180 185 190 
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Lys Ala Val Gin Leu Tyr Ser Lys Ala Arg Thr Tyr Ala Lys Ser Lys 
195 200 205 

Gly He He Leu Ala Asp Thr Lys Phe Glu Phe Gly He Asp Glu Asn 
210 215 220 

Asp Glu Leu Val Leu Val Asp Glu Val Leu Thr Pro Asp Ser Ser Arg 
225 230 235 240 

Phe Trp Asp Ala Lys Thr Tyr Lys He Gly Gin Ser Gin Asp Ser Tyr 
245 250 255 

Asp Lys Gin Phe Leu Arg Asp Trp Leu Thr Ser Asn Gly Leu Asn Gly 
260 265 270 

Lys Asp Gly Val Ser Met Thr Ala Glu He Ala Glu Arg Thr Gly Ala 
275 280 285 

Lys Tyr Val Glu Ala Phe Glu Ser Leu Thr Gly Arg Lys Trp Thr 
290 295 300 

<210> 29 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 5' -primer for amplification of 
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upstream region of URA3 structural gene 
<400> 29 

ccccgagctc aaaaaaaagg taccaatttc agctccgacg ccggagccca ctacgcctac 60 

<210> 30 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 3' -primer for amplification of 
upstream region of URA3 structural gene 



<210> 31 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer Dadl-5 used for destruction 
of Ogataea minuta ADE1 gene 



<400> 30 



gggaagcttc cccagttgta caccaatctt gtcgacag 



38 



<400> 31 



aaaaagcggc cgctcccggt gtcccgcaga aatctttatg cgtagtcttg 



50 
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<210> 32 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer Dadl-3 used for destruction 
of Ogataea minuta ADE1 gene 

<400> 32 

cccccggatc ctttttttta agcttgttgt actccttcca tgcacttccg gtgatg 56 

<210> 33 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence", primer Dad2-5 used for destruction 
of Ogataea minuta ADE1 gene 

<400> 33 

ttttcacccc gtcaaggatc cctgaacaag gcgaacacga cgaaaacatt tcccccgag 59 

<210> 34 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer Dad2-3 used for destruction 
of Ogataea minuta ADE1 gene 

<400> 34 

tttttgggcc cacctgggtg aagatttgcc agatcaagtt ctcc 44 

<210> 35 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DA5 used for confirmation 
of destruction of Ogataea minuta ADE1 gene 

<400> 35 

gatgcttgcg ccttcaacca catactcctc 30 

<210> 36 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DA3 used for confirmation 
of destruction of Ogataea minuta ADE1 gene 

<400> 36 
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aaaagttctt gcacagcctc aatattgacc 30 

<210> 37 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer D0U5 used for confirmation 
of destruction of Ogataea minuta ADE1 gene 

<400> 37 

atcgatttcg agtgtttgtc caggtccggg 30 

<210> 38 
<211> 10 
<212> PRT 

<213> Saccharomyces cerevisiae 
<220> 

<221> variation 
<222> 3 

<223> Xaa=His or Arg 
<220> 

<221> variation 
<222> 4 

<223> Xaa=Ile or Val 
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<400> 38 

Pro Gin Xaa Xaa Trp Gin Thr Trp Lys Val 
1 5 10 

<210> 39 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 39 

Trp Tyr Ala Arg Arg He Gin Phe Cys Gin Trp 
1 5 10 

<210> 40 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer P0H5 for amplification 
5' -region of Ogataea minuta 0CH1 gene 

<400> 40 

ccncarcryr thtggcarac ntggaargt 29 

<210> 41 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer P0H3 for amplification 
3' -region of Ogataea minuta 0CH1 gene 



<210> 42 

<211> 2527 

<212> DNA 

<213> Ogataea minuta 

<220> 

<221> CDS 

<222> 508. . 1812 



<400> 42 














agatctgttg 


acactggtca 


agcgtgtagc 


caagagaata 


ggaaacggaa 


tttcatactg 


60 


ccggcacaca 


aggacaataa 


gggcgtccgg 


ggctgtcgaa attgtcgaga 


ccgtagagct 


120 


attgttacct 


caataagttg 


ctctacgatt 


gtttccgtct 


ttgacaaagc 


agtaggcctt 


180 


tctcaaggtg 


gtgtacgggt 


gtttcatttt 


taatttgcat 


cgagaacgcg tagtgcgcca 


240 


atggatctgc 


agggggctcg 


gctgattgca 


ctgaaatttc 


agcaataaat 


agctgaggat 


300 


attcaggcac 


aacggtacca 


acggggcagg 


cttgatcgcg 


aagcagcagg 


agaaggcagc 


360 


gaagtgactg 


aagagacgag 


aaggagacga 


atcagcctac 


ccctggaacc 


ataaacaaag 420 


tcgagccgtt 


tttttaggga 


cagaaaccgt 


tctggatatt 


tattcgacgc 


agagactcgg 


480 


tagtcatctc 


tacgttcagc 


acacaccatg 


aactatcacg 


acttgtacga tgatagcaaa 


540 


cggcagtcgt 


tgatgcgaaa 


ggcgcgaaag 


ttcgctgaga 


tgaacaagaa 


gttggtggtg 600 


gtggtcattt 


taacgatgta 


cgttgtgtcg 


cgtctggcgt 


cggttggaag 


cacgaaacag 


660 



<400> 41 



ccaytgrcar aaytgdatnc 



knckngcrta 



cca 
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gagtcgattc 


caggactcac 


catgaaagag 


tcagagttag 


aggtgaattt 


taaaacattt 


720 


ggaatggatc 


tgcagaagcg 


gaacgagcta 


ccggccgcaa 


gtgcaacgct 


gagagaaaaa 


780 


ctatcgtttt 


acttccccta 


tgaccctgaa 


aaaccagtgc 


ccaaccaaat 


atggcagacg 


840 


tggaaagtgg 


acatcaacga 


caaatcattc 


ccgagacact 


tccgtaagtt 


ccaagagaca 


900 


tggccacaac 


taaacagcgg 


gtacacgtac 


catctcattc 


cagacagtat 


tgtggacgag 


960 


ttcatgagga 


gtctttttgc 


caatgtccct 


gaggttattg 


cagcctacaa 


catgttaccg 


1020 


aaaaatatcc 


tcaaggcgga 


ttttttccgg 


tatttggtga 


tttttgcgcg 


cggtggaact 


1080 


tattcggata 


tcgacacgat 


ctgcctcaaa 


ccagtgaacg 


aatgggccac 


gtttaacgaa 


1140 


caaactgtca 


tttcgcacta 


tctcaagacc 


aacggtaaaa 


cctcgcagtt 


gccagaagtg 


1200 


gacccctcca 


cgcgcaaaac 


accgatcgga 


ctcaccattg 


gaatagaggc 


cgacccagac 


1260 


agacccgact 


ggcacgaatg 


gtacgctaga 


cgtattcagt 


tctgtcaatg 


gacgatccag 


1320 


ggcaagcaag 


gccatcccat 


gctgcgcgag 


ttgatcatcc 


gtatagtgga 


gcaaactttc 


1380 


cgcaaagagg 


ccatgggcaa 


tttgaaaaaa 


gtagagggga 


aggatatggg 


tggtgacatc 


1-440 


atgcagtgga 


caggacccgg 


ggttttcaca 


gataccctgt 


ttgattatct 


caataacgtg 


1500 


gtgagtgacg 


gaaagctggg 


agacggttac 


ggagtcgggt 


ccaagtactg 


gaacagtcac 


1560 


gccaagtaca 


agctgtctca 


cattgaggtg 


gatgccaaca 


acgagccgat 


gcactctgac 


1620 


aagcaaacta 


tcagctggaa 


gtccatgagt 


aagctatcgg 


agcccctgat 


tatagatgac 


1680 


gtgatgatcc 


tgccaatcac 


tagcttcagc 


cccggcgtgg 


gccagatggg 


ctcgcattcg 


1740 


cccgaccacc 


cgctcgcatt 


tgtccggcac 


atgttccagg 


gcagctggaa 


accagatgca 


1800 


gagaagatgt 


gactgcatat 


aggaacgcat 


tttatacagt 


agatcaagtt 


aaaagtttga 


1860 


acttttgcgg 


ggaagtggtg 


taagggtgtt 


tgacgagggc 


ctgaacccgt 


gagtcaacgc 


1920 


gcttggacgg 


aagaacgggt 


gcacgccgca 


tggggctgtt 


cgttcagttt 


tgacgctgct 


1980 


aacgagagag 


tagcttgcag 


attgcaatcc 


cgactgagtc 


cacccggttg 


agctagtcac 


2040 


acgactgcgt 


cttttctttc 


tggtgtacgg 


gtgtcaatac 


attttcggtt 


taaaaacgat 


2100 


aagatgcaac 


aaggtatctt 


ctgtagctaa 


accccacttc 


tccagacacc 


ttccaccagc 


2160 


cgatgactat 


gacagacagg 


tttttggagg 


attacaagaa 


gtttctcccc 


aaagcgcacg 


2220 


atttgagggg 


cacgcactca 


cggcttttca 


cgacggcggg 


cggggccgat 


gcggggagtt 


2280 


tggctgattg 


gagagagtgg 


acagatgatt 


tgggtcattc 


gcaggagtat 


tacgagctga 


2340 


aacaggagat 


caattgtctt 


gttcttaact 


accttatcta 


cgaaggatat 


gttggtgctg 


2400 
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ttcgagagtt ttcgaaagag ctgggattcg attttatcgt ggaggagttg gaaggaattg 2460 
aagaggagaa gggaggccac caagaggacg gagagtacac gaccatgtca gacactgacg 2520 
tactagt 2527 

<210> 43 
<211> 434 
<212> PRT 

<213> Ogataea minuta 
<400> 43 

Met Asn Tyr His Asp Leu Tyr Asp Asp Ser Lys Arg Gin Ser Leu Met 
15 10 15 

Arg Lys Ala Arg Lys Phe Ala Glu Met Asn Lys Lys Leu Val Val Val 
20 25 30 

Val He Leu Thr Met Tyr Val Val Ser Arg Leu Ala Ser Val Gly Ser 
35 40 45 

Thr Lys Gin Glu Ser He Pro Gly Leu Thr Met Lys Glu Ser Glu Leu 
50 55 60 

Glu Val Asn Phe Lys Thr Phe Gly Met Asp Leu Gin Lys Arg Asn Glu 
65 70 75 80 

Leu Pro Ala Ala Ser Ala Thr Leu Arg Glu Lys Leu Ser Phe Tyr Phe 

85 90 95 



Pro Tyr Asp Pro Glu Lys Pro Val Pro Asn Gin He Trp Gin Thr Trp 
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100 105 110 

Lys Val Asp lie Asn Asp Lys Ser Phe Pro Arg His Phe Arg Lys Phe 
115 120 125 

Gin Glu Thr Trp Pro Gin Leu Asn Ser Gly Tyr Thr Tyr His Leu He 
130 135 140 

Pro Asp Ser He Val Asp Glu Phe Met Arg Ser Leu Phe Ala Asn Val 
145 150 155 160 

Pro Glu Val He Ala Ala Tyr Asn Met Leu Pro Lys Asn He Leu Lys 
165 170 175 

Ala Asp Phe Phe Arg Tyr Leu Val He Phe Ala Arg Gly Gly Thr Tyr 
180 185 190 

Ser Asp He Asp Thr He Cys Leu Lys Pro Val Asn Glu Trp Ala Thr 
195 200 205 

Phe Asn Glu Gin Thr Val He Ser His Tyr Leu Lys Thr Asn Gly Lys 
210 215 220 

Thr Ser Gin Leu Pro Glu Val Asp Pro Ser Thr Arg Lys Thr Pro He 
225 230 235 240 

Gly Leu Thr He Gly He Glu Ala Asp Pro Asp Arg Pro Asp Trp His 
245 250 255 
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Glu Trp Tyr Ala Arg Arg He Gin Phe Cys Gin Trp Thr He Gin Gly 
260 265 270 

Lys Gin Gly His Pro Met Leu Arg Glu Leu He He Arg He Val Glu 
275 280 285 

Gin Thr Phe Arg Lys Glu Ala Met Gly Asn Leu Lys Lys Val Glu Gly 
290 295 300 

Lys. Asp Met Gly Gly Asp He Met Gin Trp Thr Gly Pro Gly Val Phe 
305 310 315 320 

Thr Asp Thr Leu Phe Asp Tyr Leu Asn Asn Val Val Ser Asp Gly Lys 
325 330 335 

Leu Gly Asp Gly Tyr Gly Val Gly Ser Lys Tyr Trp Asn Ser His Ala 
340 345 350 

Lys Tyr Lys Leu Ser His He Glu Val Asp Ala Asn Asn Glu Pro Met 
355 360 365 

His Ser Asp Lys Gin Thr He Ser Trp Lys Ser Met Ser Lys Leu Ser 
370 375 380 

Glu Pro Leu He He Asp Asp Val Met He Leu Pro He Thr Ser Phe 
385 390 395 400 



Ser Pro Gly Val Gly Gin Met Gly Ser His Ser Pro Asp His Pro Leu 
405 410 415 
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Ala Phe Val Arg His Met Phe Gin Gly Ser Trp Lys Pro Asp Ala Glu 
420 425 430 



Lys Met 



<210> 44 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer D03 used for confirmation 
of destruction of Ogataea mi nut a 0CH1 gene 

<400> 44 

ccattgtcag ctccaattct ttgataaacg 30 

<210> 45 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer D05 used for confirmation 
of destruction of Ogataea minuta 0CH1 gene 

<400> 45 
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acacttccgt aagttccaag agacatggcc 30 

<210> 46 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence - primer D03-2 used for confirmation 
of destruction of Ogataea minuta 0CH1 gene 

<400> 46 

tcaccacgtt attgagataa tcaaacaggg 30 

<210> 47 
<211> 8 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 47 

Thr Asn Tyr Leu Asn Ala Gin Tyr 
1 5 

<210> 48 
<211> 8 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 48 
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Lys Ala Tyr Trp Glu Val Lys Phe 
1 5 

<210> 49 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PPA5 for amplification of 
5* -region of Ogataea mi nut a PEP4 gene 

<400> 49 

acnaaytayy tnaaygcnca rta 23 

<210> 50 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PPA3 for amplification of 
3' -region of Ogataea minuta PEP4 gene 

<400> 50 

aayttnacyt cccartangc ytt 23 



<210> 51 
<211> 1951 
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<212> DNA 

<213> Ogataea minuta 



<220> 
<221> CDS 



<222> 477. . 


1709 




<400> 51 






catatgtatt 


catcaatcta 


cagcttttct 


tgacccgcca 


cgaccttgct 


ggcttccagc 


gctaatcacg 


aagatttttg 


gatttcctga 


tttcgataca 


tttgttatcc 


gaattgggaa 


acccccattc 


tagtggcaaa 


caggattgaa 


ctctgaatct 


tccttctgat 


atcaatcaac 


ttcattgaac 


ttgcgaagcg 


ctcacacagc 


gtttttttcc 


ccacaaaaag 


gctcacgctg 


aactctcgct 


tgcattgctc 


gcccttggtg 


atgcgccaat 


caagaagact 


cctgccgcgg 


acgtggattc 


tctgaagggc 


aagtatgtct 


cccaaaacgc 


ctttgtccct 


tttgttcagg 


agggacacaa 


ctcccctctc 


acgaactacg 


ttggtacccc 


gggccaaccg 


ttcaaggtca 


ttccaggctc 


ggattgttct 


tctcttgctt 


cttcgtcaac 


ctacaaggcc 


aacggctctg 


tggagggttt 


tgtctcccag 


gacaccctga 


actttgccga 


ggccaccagt 


gagccaggtc 


ttctcggact 


tgcgtacgac 


accatctcgg 


ctttgaacct 


ggggcttttg 


gacgagcctc 


agtctgaggc 


agacggtgga 


gtggctactt 



aatcngtgtg 


acttcagtca 


catgatcctc 


60 


gcgcgaaact 


cactcccaat 


tttcggatta 


120 


tctgtagtgt 


atccatcctg 


ccttaatcgt 


180 


tggcattagt 


cgtgcgccac 


ccgactcgcc 


240 


agagggctaa 


aaggtaactt 


agtgttttat 


300 


aattgttaaa 


cgattgaaag 


ttttgaaaca 


360 


atcgttcggt 


tagcagttac 


aacagtttag 


420 


cctcctcact 


cttgcctctt 


ttcttgatga 


480 


gtttccaaga 


ggcccacgcc 


aaggttcatc 


540 


aaacttacaa 


ggacgtgagt 


ttcggcgact 


600 


ctatgtttgc 


taagcatgct 


gcggagtcct 


660 


aagtgcaaga 


cccagagttt 


actgttcagg 


720 


tgaacgctca 


gtacttcact 


gagattcaaa 


780 


tcctcgacac 


tggttcgtcc 


aatttgtggg 


840 


gctacctgca 


tcagaagtac 


gaccacgact 


900 


aatttgctat 


cagatacggc 


tctggttcgc 


960 


ctcttggtga 


cctcatcatt 


ccaaagcaag 


1020 


tcgcatttgc 


ctttggtaag 


tttgacggta 


1080 


tggacaagat 


tgttcctcct 


atctacaacg 


1140 


agttcgcctt 


ctacctcgga 


gacactgcca 


1200 


tcggaggtgt 


tgacgaaact 


aagtacgacg 


1260 
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gaaagatcac 


ttggttgcca 


gtgagaagaa aggcttactg ggaggtgaag tttgacggta 


1320 


tcgctcttgg 


tgacgagtac 


gcgactttag acggatatgg 


cgctgccatc 


gacacaggta 


1380 


cctctttaat 


tgctttgcct 


tcccaattgg ctgagatttt 


gaactctcaa 


atcggtgccg 


1440 


agaagtcctg 


gtccggccag 


tacaccattg actgtgaaaa 


gagagcatct 


ttgccagacc 


1500 


tcactttcaa 


ctttgacggt 


tacaatttct ctatctccgc 


gtacgactac 


actcttgagg 


1560 


tttcaggctc 


gtgcatttcc 


gccttcactc cgatggactt 


ccctgcccca 


attggccctc 


1620 


tcgccatcat 


tggtgatgct 


ttcctgagaa agtattactc 


cgtgtacgac 


ttgggcaagg 


1680 


acgctgttgg 


attggctaag 


gccgtttaat ctctagcctt 


ctagttattg attgctattg 


1740 


ttaattctgc 


catcctggat 


tggcatgaat ggttggttgg tacgcatata 


cggttggcgg 


1800 


tggtatgttt 


attgctttta 


ttacgtgacc aaatgttggt 


ttttctttca 


ccttttactc 


1860 


tgcactactt 


cactctttca 


ttggctttgg aagtacgtta 


tttttttcac 


cctatgtaac 


1920 


tgaattgcac 


aaatttaaag 


attgctctag a 






1951 



<210> 52 
<211> 410 
<212> PRT 

<213> Ogataea minuta 
<400> 52 

Met Lys Leu Ser Leu Ala Leu Leu Ala Leu Gly Gly Phe Gin Glu Ala 
15 10 15 

His Ala Lys Val His His Ala Pro He Lys Lys Thr Pro Ala Ala Glu 



Thr Tyr Lys Asp Val Ser Phe Gly Asp Tyr Val Asp Ser Leu Lys Gly 



20 



25 



30 



35 



40 



45 



Lys Tyr Val Ser Met Phe Ala Lys His Ala Ala Glu Ser Ser Gin Asn 
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50 55 60 

Ala Phe Val Pro Phe Val Gin Glu Val Gin Asp Pro Glu Phe Thr Val 
65 70 75 80 

Gin Glu Gly His Asn Ser Pro Leu Thr Asn Tyr Val Asn Ala Gin Tyr 

85 90 95 

Phe Thr Glu lie Gin He Gly Thr Pro Gly Gin Pro Phe Lys Val He 
100 105 110 

Leu Asp Thr Gly Ser Ser Asn Leu Trp Val Pro Gly Ser Asp Cys Ser 
115 120 125 

Ser Leu Ala Cys Tyr Leu His Gin Lys Tyr Asp His Asp Ser Ser Ser 
130 135 140 

Thr Tyr Lys Ala Asn Gly Ser Glu Phe Ala He Arg Tyr Gly Ser Gly 
145 150 155 160 

Ser Leu Glu Gly Phe Val Ser Gin Asp Thr Leu Thr Leu Gly Asp Leu 
165 170 175 

He He Pro Lys Gin Asp Phe Ala Glu Ala Thr Ser Glu Pro Gly Leu 
180 185 190 

Ala Phe Ala Phe Gly Lys Phe Asp Gly He Leu Gly Leu Ala Tyr Asp 
195 200 205 
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Thr He Ser Val Asp Lys He Val Pro Pro He Tyr Asn Ala Leu Asn 
210 215 220 

Leu Gly Leu Leu Asp Glu Pro Gin Phe Ala Phe Tyr Leu Gly Asp Thr 
225 230 235 240 

Ala Lys Ser Glu Ala Asp Gly Gly Val Ala Thr Phe Gly Gly Val Asp 
245 250 255 

Glu Thr Lys Tyr Asp Gly Lys He Thr Trp Leu Pro Val Arg Arg Lys 
260 265 270 

Ala Tyr Trp Glu Val Lys Phe Asp Gly He Ala Leu Gly Asp Glu Tyr 
275 280 285 

Ala Thr Leu Asp Gly Tyr Gly Ala Ala He Asp Thr Gly Thr Ser Leu 
290 295 300 

He Ala Leu Pro Ser Gin Leu Ala Glu He Leu Asn Ser Gin He Gly 
305 310 315 320 

Ala Glu Lys Ser Trp Ser Gly Gin Tyr Thr He Asp Cys Glu Lys Arg 
325 330 335 

Ala Ser Leu Pro Asp Leu Thr Phe Asn Phe Asp Gly Tyr Asn Phe Ser 
340 345 350 



He Ser Ala Tyr Asp Tyr Thr Leu Glu Val Ser Gly Ser Cys He Ser 
355 360 365 
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Ala Phe Thr Pro Met Asp Phe Pro Ala Pro He Gly Pro Leu Ala He 
370 375 380 

He Gly Asp Ala Phe Leu Arg Lys Tyr Tyr Ser Val Tyr Asp Leu Gly 
385 390 395 400 

Lys Asp Ala Val Gly Leu Ala Lys Ala Val 
405 410 

<210> 53 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 
<220> 

<221> variation 
<222> 2 

<223> Xaa=Gly or Leu 
<400> 53 

Asp Xaa Asn Gly His Gly Thr His Cys Ala Gly 
15 10 

<210> 54 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 
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<220> 

<221> variation 
<222> 6 

<223> Xaa=Ser or Thr 
<220> 

<221> variation 
<222> 9 

<223> Xaa=Val or He 
<220> 

<221> variation 
<222> 10 

<223> Xaa=Ala or Val 
<400> 54 

Gly Thr Ser Met Ala Xaa Pro His Xaa Xaa Gly 
1 5 10 

<210> 55 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PPB5 for amplification 
5' -region of Ogataea minuta PRB1 gene 



<400> 55 
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gaybknaayg gncayggnac ncaytgykcn gg 32 

<210> 56 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer PPB3 for amplification of 
3' -region of Ogataea minuta PRB1 gene 

<400> 56 

ccnrcnayrt gnggnwsngc catnwsngtn cc 32 

<210> 57 
<211> 2214 
<212> DNA 

<213> Ogataea minuta 

<220> 
<221> CDS 
<222> 394. . 2013 

<400> 57 

ggatcccctc tctcgctagc gagtttcgcc tgctctgcga taagagaaaa ccggctgtgc 60 

agctttcacc ccaacacgtc actttctgca gtcgtgcgcc ggcttgcatt aggtcgtgcg 120 

cagatcccaa atttgccacc agactaaatt ggggcattct ggtgagggaa taggggaaat 180 

aagagggtgt tttgacgttt catatacatt gctctttctt ttcttggacg gttagcggta 240 

ttgccataga ttatcttgcg cagttcagca tccttaggag ttattctttc ttgtaggtct 300 
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tttttcagaa 


cagaaaaatc 


gccaatcaca 


gaaagattca 


gtcctaattg 


aagccttatc 


360 


ttatcttatc 


tcacctcaac 


cacttgaacc 


aaaatgaagt 


tatcccagtc 


tgctgcggtg 


420 


gctattctgt 


cttcgttggc 


agcagtggag 


gccttggtca 


tcccgttatt 


tgacgacttg 


480 


ccagcagagt 


ttgcccttgt 


tccaatggat 


gcgaaagcgg 


aagtcatttc 


tgacgttcct 


540 


gtcgactcgg 


ccattagtga 


tgctcctatc 


gcggcactaa 


atgatgctcc 


aagccctctc 


600 


gtcacatcgc 


tgatcgcatc 


tcaaaatttg 


attccaaact 


cttatattgt 


cgttttcaag 


660 


aatggcctag 


cttccggggc 


agttgacttc 


cacatggagt 


ggctcaagga 


aacgcactcc 


720 


caaaccctgg 


ctgctttgtc 


taaggacatg 


ccagcagaag 


aattggccgc 


cgaaggtttc 


780 


gtttccgaaa 


gcattgatct 


tactgaggtg 


tttagcatct 


ccgatttgtt 


cagtggatat 


840 


accggatact 


tcccggagaa 


ggtggttgac 


ctcatcagaa 


gacaccctga 


cgtggcgttc 


900 


gttgagcagg 


actcgagagt 


tttcgccgat 


aagtcgtcta 


ctcaaaacgg 


tgctccttgg 


960 


ggtttgtcta 


gaatctctca 


cagagagcct 


ctcagtctcg 


gcaatttcaa 


cgagtacgtt 


1020 


tacgacgatc 


ttgctggaga 


tggcgtcacg 


gcttatgtca 


ttgataccgg 


tatcaatgtg 


1080 


aagcacgagc 


agttcggtgg 


cagagcagag 


tggggtaaga 


ccatcccaac 


cggtgatgat 


1140 


gatattgacg 


gaaacggtca 


cggtactcac 


tgcgctggta 


caattggctc 


ggaagattat 


1200 


ggagtttcta 


agaactccaa 


aattgtcgca 


gtgaaggttt 


tgagatctaa 


cggttctggt 


1260 


tccatgtctg 


acgtgatcaa 


gggtgttgaa 


ttcgctgcaa 


atgatcacgt 


tgccaagtct 


1320 


aaagccaaga 


aggacggttt 


caagggatcg 


actgccaaca 


tgtctttggg 


aggtggcaag 


1380 


tctcctgctc 


ttgacttggc 


tgtcaatgcc 


gctgtcaaag 


ctggtttaca 


ctttgctgtt 


1440 


gccgctggta 


acgacaatgc 


tgacgcatgc 


aactattctc 


ctgctgctgc 


agagaacgca 


1500 


gtcactgttg 


gtgcgtccac 


tttgtctgac 


tctagagctt 


acttttccaa 


ctatggtaaa 


1560 


tgtgttgaca 


tttttgctcc 


gggcttgaac 


atcctttcca 


cctacatagg 


ttctgacact 


1620 


gccaccgcca 


ctctttctgg 


tacatcgatg 


gcctcccctc 


acgtttgtgg 


tctgttgacc 


1680 


tactttttga 


gcttgcaacc 


agaatcgtcg 


tcgttgtttt 


cttcggcagc 


tatctcccct 


1740 


gctcagctga 


agaagaacct 


gatcaagttt 


ggtacgaaga 


acgttttgtc 


tgagattcca 


1800 


tcggacggaa 


ccccaaatat 


tctcatttac 


aacggtgctg 


gcaagaacat 


cagtgacttc 


1860 


tgggcgtttg 


aagacgaggc 


ctcggccaag 


tccgacttga 


agaaggctgt 


cgatattgcc 


1920 


acaagtgttg 


acttagacct 


gcaagatatc 


aaggagaagt 


tcaaccatat 


tttggaggag 


1980 


gtcgccgaag 


aggttgctga 


tttgttcgat 


taggtttcta 


acaattcagt 


gatcttgtct 


2040 
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ttactgtggt ttcggaaact gggtttagac agcggtcctg ttactcatat tgcgcttgat 2100 
cgcttttcct tttttttctg ttgtttggag tgtttgtttt tctggataat gtggttagtt 2160 
tttcaagttg cttccaatat tgtttgtcca gattagagtc attgcttgaa gctt 2214 

<210> 58 
<211> 539 
<212> PRT 

<213> Ogataea minuta 
<400> 58 

Met Lys Leu Ser Gin Ser Ala Ala Val Ala He Leu Ser Ser Leu Ala 
15 10 15 

Ala Val Glu Ala Leu Val He Pro Leu Phe Asp Asp Leu Pro Ala Glu 
20 25 30 

Phe Ala Leu Val Pro Met Asp Ala Lys Ala Glu Val He Ser Asp Val 
35 40 45 

Pro Val Asp Ser Ala He Ser Asp Ala Pro He Ala Ala Leu Asn Asp 
50 55 60 

Ala Pro Ser Pro Leu Val Thr Ser Leu He Ala Ser Gin Asn Leu He 
65 70 75 80 

Pro Asn Ser Tyr He Val Val Phe Lys Asn Gly Leu Ala Ser Gly Ala 

85 90 95 



Val Asp Phe His Met Glu Trp Leu Lys Glu Thr His Ser Gin Thr Leu 
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100 105 110 

Ala Ala Leu Ser Lys Asp Met Pro Ala Glu Glu Leu Ala Ala Glu Gly 
115 120 125 

Phe Val Ser Glu Ser He Asp Leu Thr Glu Val Phe Ser He Ser Asp 
130 135 140 

Leu Phe Ser Gly Tyr Thr Gly Tyr Phe Pro Glu Lys Val Val Asp Leu 
145 150 155 160 

He Arg Arg His Pro Asp Val Ala Phe Val Glu Gin Asp Ser Arg Val 
165 170 175 

Phe Ala Asp Lys Ser Ser Thr Gin Asn Gly Ala Pro Trp Gly Leu Ser 
180 185 190 

Arg He Ser His Arg Glu Pro Leu Ser Leu Gly Asn Phe Asn Glu Tyr 
195 200 205 

Val Tyr Asp Asp Leu Ala Gly Asp Gly Val Thr Ala Tyr Val He Asp 
210 215 220 

Thr Gly He Asn Val Lys His Glu Gin Phe Gly Gly Arg Ala Glu Trp 
225 230 235 240 

Gly Lys Thr He Pro Thr Gly Asp Asp Asp He Asp Gly Asn Gly His 
245 250 255 
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Gly Thr His Cys Ala Gly Thr He Gly Ser Glu Asp Tyr Gly Val Ser 
260 265 270 

Lys Asn Ser Lys He Val Ala Val Lys Val Leu Arg Ser Asn Gly Ser 
275 280 285 

Gly Ser Met Ser Asp Val He Lys Gly Val Glu Phe Ala Ala Asn Asp 
290 295 300 

His Val Ala Lys Ser Lys Ala Lys Lys Asp Gly Phe Lys Gly Ser Thr 
305 310 315 320 

Ala Asn Met Ser Leu Gly Gly Gly Lys Ser Pro Ala Leu Asp Leu Ala 
325 330 335 

Val Asn Ala Ala Val Lys Ala Gly Leu His Phe Ala Val Ala Ala Gly 
340 345 350 

Asn Asp Asn Ala Asp Ala Cys Asn Tyr Ser Pro Ala Ala Ala Glu Asn 
355 360 365 

Ala Val Thr Val Gly Ala Ser Thr Leu Ser Asp Ser Arg Ala Tyr Phe 
370 375 380 

Ser Asn Tyr Gly Lys Cys Val Asp He Phe Ala Pro Gly Leu Asn He 
385 390 395 400 



Leu Ser Thr Tyr He Gly Ser Asp Thr Ala Thr Ala Thr Leu Ser Gly 
405 410 415 
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Thr Ser Met Ala Ser Pro His Val Cys Gly Leu Leu Thr Tyr Phe Leu 
420 425 430 

Ser Leu Gin Pro Glu Ser Ser Ser Leu Phe Ser Ser Ala Ala He Ser 
435 440 445 

Pro Ala Gin Leu Lys Lys Asn Leu He Lys Phe Gly Thr Lys Asn Val 
450 455 460 

Leu Ser Glu He Pro Ser Asp Gly Thr Pro Asn He Leu He Tyr Asn 
465 470 475 480 

Gly Ala Gly Lys Asn He Ser Asp Phe Trp Ala Phe Glu Asp Glu Ala 
485 490 495 

Ser Ala Lys Ser Asp Leu Lys Lys Ala Val Asp He Ala Thr Ser Val 
500 505 510 

Asp Leu Asp Leu Gin Asp He Lys Glu Lys Phe Asn His He Leu Glu 
515 520 525 

Glu Val Ala Glu Glu Val Ala Asp Leu Phe Asp 
530 535 

<210> 59 
<211> 9 
<212> PRT 

<213> Saccharomyces cerevisiae 
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<220> 

<221> variation 
<222> 1 

<223> Xaa=His or Asn 
<220> 

<221> variation 
<222> 5 

<223> Xaa=Val or Thr 
<400> 59 

Xaa Tyr Asp Trp Xaa Phe Leu Asn Asp 
1 5 

<210> 60 
<211> 12 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 60 

Tyr Asn Leu Cys His Phe Trp Ser Asn Phe Glu He 
1 5 10 

<210> 61 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer PKR5 for amplification of 
5' -region of Ogataea mi nut a KTR1 gene 

<400> 61 

maytaygayt ggrynttyyt naayga 26 

<210> 62 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PKR3 for amplification of 
3' -region of Ogataea minuta KTR1 gene 

<400> 62 

atytcraart tnswccaraa rtgrcanarr ttrta 35 

<210> 63 
<211> 1930 
<212> DNA 

<213> Ogataea minuta 

<220> 
<221> CDS 
<222> 124. . 1335 

<400> 63 
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gagctctata tttagctttg gacattggta 
agtgagttct atagaaagac aggctacaaa 
acaatggcta gagcgaatgc gaggctgatc 
ttatgtggat acattttatc caagggctcg 
tccggctcga gttccagtgg cactgttgct 
gagaaaagcg ttgcaggcgc agccgagaaa 
aaggtgaagg ccacttttgt ctctttggcc 
tcgatcagac aggtcgaaga ccgtttcaac 
aacgacgcgg aattcaacga cgagttcaag 
accaagtatg gtgtcattcc aaaggaacag 
aaggctgctg ccaccagaga gcaaatgaga 
tcgtacagac acatgtgcag atacgagtcg 
gagtacgagt actactggag agtggagcca 
gacatcttca agttcatgaa ggacaacaag 
gagtacaagg agaccatccc aactctgtgg 
ccacagtacg ttgcccagga caacctgatc 
tacaatggat gtcacttctg gtctaacttc 
gaagcctaca ccaagtactt tgaggcgttg 
tggggagatg cccctatcca ctcgattgcc 
catttcttcg acgacgtcgg atacttccac 
gctgtcagag aggccaagaa ctgtgtctgc 
tactcctgta cccctaagtt ttaccaggag 
cagtacatcc attagttgac ccaggccacg 
tacaagtctt tcaatactaa attagctgga 
ggggtttctg taatttttgt ttcgagaaaa 
tgtctcccgg gggcaaacaa cgtgctctct 
acgcccgcag gtaaacgcaa tgtccgatac 
gatgagcttc gagaacgttc tcgaggttct 
caaggacttc ctctccttct cgacgatcat 



ctagttggac tgttgatcgg ttgacttgac 60 
gaccaccaag gctggcaaat ttgcgagatt 120 
cggtttgcaa tctttgctac cgtgttggtt 180 
tctacttcgt atacgatttc gacgccagag 240 
aatactgaga aatctgccct cgcagtgggt 300 
agcgttcctg cagctgacgt cccagatgga 360 
agaaaccagg atctgtggga gctggtgaac 420 
aacaagtatc attacgattg ggtgttcttg 480 
aaggtgacct ctcaggtctg ttcgggtaag 540 
tggagcttcc cttcgtggat cgacactgat 600 
aaggacaaga tcatctacgg agactccatc 660 
ggattcttct tcaaacaccc agaactcgca 720 
agcatcaaga tctactgtga cattgactac 780 
aagtcgtacg gatggaccat ttctcttcct 840 
aagaccacta gagacttcat gaaggaaaac 900 
aactttattt cggacgacgg aggaagcagc 960 
gaggtcggct cgctcgagtt ctggagaggc 1020 
gaccaggctg gtgggttctt ctacgaaaga 1080 
gttgctctgt tcatgcctaa ggacgaggtt 1140 
aatccgttcc acaactgccc gatcgacaac 1200 
aaccaagccg acgacttcac cttccagcac 1260 
atgggtttga aaaagcctgc taactgggag 1320 
ggttgatttc gcctggttgt tttttgtttt 1380 
ttcaagtgat acgagatgat tttcatctcc 1440 
ataaatctac aaaaaaacgt gccagatact 1500 
ctgctactaa gtgttttgtt tctgtccaca 1560 
agattctgag tcagtctcga cgatcacaca 1620 
agaagactct gcgtctgagt gctccaagaa 1680 
cgacgtccat ctgggtgatc tttccattta 1740 
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cactgagtcc gagcgacttg agctgttgtc gaaactgaca tctattctga gcaatgacca 1800 

ccaattggtt tacgaggtag gatgggactt accaccgatc atattcagct tcctggactc 1860 

tgaatcttcg cccagtgagg ggctgatgaa cagcaaggtc acggttcttt tcttgaagct 1920 

gtttgagctc 1930 

<210> 64 
<211> 403 
<212> PRT 

<213> Ogataea minuta 
<400> 64 

Met Ala Arg Ala Asn Ala Arg Leu He Arg Phe Ala He Phe Ala. Thr 
15 10 15 

Val Leu Val Leu Cys Gly Tyr He Leu Ser Lys Gly Ser Ser Thr Ser 
20 25 30 

Tyr Thr He Ser Thr Pro Glu Ser Gly Ser Ser Ser Ser Gly Thr Val 
35 40 45 

Ala Asn Thr Glu Lys Ser Ala Leu Ala Val Gly Glu Lys Ser Val Ala 
50 55 60 

Gly Ala Ala Glu Lys Ser Val Pro Ala Ala Asp Val Pro Asp Gly Lys 
65 70 75 80 

Val Lys Ala Thr Phe Val Ser Leu Ala Arg Asn Gin Asp Leu Trp Glu 

85 90 95 
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Leu Val Asn Ser He Arg Gin Val Glu Asp Arg Phe Asn Asn Lys Tyr 
100 105 110 

His Tyr Asp Trp Val Phe Leu Asn Asp Ala Glu Phe Asn Asp Glu Phe 
115 120 125 

Lys Lys Val Thr Ser Gin Val Cys Ser Gly Lys Thr Lys Tyr Gly Val 
130 135 140 

He Pro Lys Glu Gin Trp Ser Phe Pro Ser Trp He Asp Thr Asp Lys 
145 150 155 160 

Ala Ala Ala Thr Arg Glu Gin Met Arg Lys Asp Lys He He Tyr Gly 
165 170 175 

Asp Ser He Ser Tyr Arg His Met Cys Arg Tyr Glu Ser Gly Phe Phe 
180 185 190 

Phe Lys His Pro Glu Leu Ala Glu Tyr Glu Tyr Tyr Trp Arg Val Glu 
195 200 205 

Pro Ser He Lys He Tyr Cys Asp He Asp Tyr Asp He Phe Lys Phe 
210 215 220 

Met Lys Asp Asn Lys Lys Ser Tyr Gly Trp Thr He Ser Leu Pro Glu 
225 230 235 240 



Tyr Lys Glu Thr He Pro Thr Leu Trp Lys Thr Thr Arg Asp Phe Met 
245 250 255 
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Lys Glu Asn Pro Gin Tyr Val Ala Gin Asp Asn Leu lie Asn Phe lie 
260 265 270 

Ser Asp Asp Gly Gly Ser Ser Tyr Asn Gly Cys His Phe Trp Ser Asn 
275 280 285 

Phe Glu Val Gly Ser Leu Glu Phe Trp Arg Gly Glu Ala Tyr Thr Lys 
290 295 300 

Tyr Phe Glu Ala Leu Asp Gin Ala Gly Gly Phe Phe Tyr Glu Arg Trp 
305 310 315 320 

Gly Asp Ala Pro He His Ser He Ala Val Ala Leu Phe Met Pro Lys 
325 330 335 

Asp Glu Val His Phe Phe Asp Asp Val Gly Tyr Phe His Asn Pro Phe 
340 345 350 

His Asn Cys Pro He Asp Asn Ala Val Arg Glu Ala Lys Asn Cys Val 
355 360 365 

Cys Asn Gin Ala Asp Asp Phe Thr Phe Gin His Tyr Ser Cys Thr Pro 
370 375 380 

Lys Phe Tyr Gin Glu Met Gly Leu Lys Lys Pro Ala Asn Trp Glu Gin 
385 390 395 400 



Tyr He His 
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<210> 65 
<211> 10 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 65 

Thr Ser Trp Val Leu Trp Leu Asp Ala Asp 
15 10 

<210> 66 
<211> 10 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 66 

Glu Thr Glu Gly Phe Ala Lys Met Ala Lys 
1 5 10 

<210> 67 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence", primer PMN5 for amplification 
5' -region of Ogataea mi nut a MNN9 gene 
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<400> 67 

acnwsntggg tnytntggyt ngaygcnga 29 

<210> 68 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence^ primer PMN3 for amplification of 
3' -region of Ogataea minuta MNN9 gene 

<400> 68 

ttngccatyt tngcraancc ytcngtytc 29 

<210> 69 
<211> 2221 
<212> DNA 

<213> Ogataea minuta 

<220> 
<221> CDS 
<222> 931.. 2034 

<400> 69 

gggcccagag gaggaggtag gagtgggggg atcgccaatt ttctggcgcg ctactccgcg 60 

ctgccccgca cttcggccgc accgccaacc ttttctttgc gcaccccctc tccaacgttt 120 

ccggcctttc cattgaagcg agctaagcag tcagagagca ccaccgggag acgtgatcgc 180 

agcccctgtt tgccccgaaa ccgggttaga caaaacgcgg ttcggcttca acggactctc 240 
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atctttcaga tggccgcagg ttgctggcag cttcgggctg acaacatcat ggctgacgta 300 
ggctagtcag tagggcaccc tgcgggttag taagtctccc tgcaggtcac cgttgcttga 360 
gcatcgcagg agtgttaagc ggcagaaaag aggaggtgga gtggggacga gagatccggg 420 
taaccgtagt cggcgcgcga gtccgagaag ttaatcgacg cgtcgaaact gggtcttttg 480 
ttacccaaaa gaagcaggac tggaaggaaa cagaccggga ttggtgtgta tttctgtcag 540 
ggcacactgg acggtcatcc tagtgtggtt ccgctcaccg cttacctggc tggtgttcct 600 
ggtccatccc ctagcaaact cgagccggat caccctattc tggccggttt tgctatttcc 660 
cgcctcgaaa tccccttgaa gtacacagcc tgaaatttgg ctttttcttc actgtcgtgc 720 
aagacgcaaa acgccttact ttgaacaaca tcaacatcta gcaaatgctg acgaaatttg 780 
agaaacacaa gagctttacc aacctctaaa aaataaccta ggctcccgtt tgcagctccg 840 
catctctttc agcaccatta tagaactccg gaaagcatat tcacagcacg tgagacgcgg 900 
attggctaaa taatcagtgc tgatttggac atgttgaaag gcgttttgaa acaccctctg 960 
gtacaccaga tacgaaggaa acccgtgaag gtgttggttc ccgtcttcgg attggctgtt 1020 
ttgttgtttc tggtgtttgg aggctcgtct tccaacagaa agaccaacag tccctactcg 1080 
tacaagcgca acaacagaga tgaggtgatt ccacgtaatt tgccagcgga tcacatctcc 1140 
cactatgacc tgaacaacct tgcgtcgacg ccgatggctg cttacaacaa ggagagagtg 1200 
ttgattttga cgccaatggc gaagtttctg gacggatact gggacaactt gctgaaattg 1260 
acatatccac gtgacctgat cgagctcgga ttcattgtgc cgcgcacagc agagggagac 1320 
caagcattga agaagctgga gcacgcggtg aagattatcc agaacccaaa gaacaccaag 1380 
gaacctaagt tcgccaaagt cacgatcctc agacaggaca acgagtccct ttcgtcacag 1440 
tcggaaaagg acagacacgc gttcaaggtg cagaaagaac ggcgcgcaca aatggccaca 1500 
gccagaaact cgctgctgtt caccaccatt ggcccgtaca cctcatgggt tctgtggctt 1560 
gactcagata tcgtggagtc gcctcacacg ttgatccagg atcttgtttc gcacgacaag 1620 
ccagtcattg ctgccaattg ctaccagaga tactacgacg aggacaagaa ggaggactcc 1680 
atccgtcctt acgacttcaa caactggatc gagtctgaag agggactacg gatcgcatcc 1740 
acgatgtcgg acgacgagat catcgtggaa gcgtacgcag aaattgccac ctatcgtcca 1800 
ctgatgggcc atttctatga tcctaacggc gacctgggaa ccgagatgca actggatggt 1860 
gtcggaggaa cctgtctgat ggtgaaggcc gacgtccatc gcgacggggc catgttcccg 1920 
aacttcccct tctaccatct catcgaaacc gaagggttcg ccaaaatggc caaacggctt 1980 
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ggctaccagg tgtttggtct tccaaactat cttgttttcc actacaacga gtgactcttg 2040 

gtcttttata tagttgagca aaaatgaaaa aacatgtcaa aaatagcaag acaacgtgaa 2100 

atgtgtcgcg acgcgacgcc gtagttgttg caccgcaacg cgaacttctg tcgcgcctgt 2160 

caactagaat aggttcgcac acgaccccac cgttccgatt tccttatcag caaagagatc 2220 

* 2221 

<210> 70 
<211> 367 
<212> PRT 

<213> Ogataea minuta 
<400> 70 

Met Leu Lys Gly Val Leu Lys His Pro Leu Val His Gin He Arg Arg 
15 10 15 

Lys Pro Val Lys Val Leu Val Pro Val Phe Gly Leu Ala Val Leu Leu 
20 25 30 

Phe Leu Val Phe Gly Gly Ser Ser Ser Asn Arg Lys Thr Asn Ser Pro 
35 40 45 

Tyr Ser Tyr Lys Arg Asn Asn Arg Asp Glu Val He Pro Arg Asn Leu 
50 55 60 

Pro Ala Asp His He Ser His Tyr Asp Leu Asn Asn Leu Ala Ser Thr 
65 70 75 80 

Pro Met Ala Ala Tyr Asn Lys Glu Arg Val Leu He Leu Thr Pro Met 

85 90 95 
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Ala Lys Phe Leu Asp Gly Tyr Trp Asp Asn Leu Leu Lys Leu Thr Tyr 
100 105 110 

Pro Arg Asp Leu He Glu Leu Gly Phe He Val Pro Arg Thr Ala Glu 
115 120 125 

Gly Asp Gin Ala Leu Lys Lys Leu Glu His Ala Val Lys lie He Gin 
130 135 140 

Asn Pro Lys Asn Thr Lys Glu Pro Lys Phe Ala Lys Val Thr He Leu 
145 150 155 160 

Arg Gin Asp Asn Glu Ser Leu Ser Ser Gin Ser Glu Lys Asp Arg His 
165 170 175 

Ala Phe Lys Val Gin Lys Glu Arg Arg Ala Gin Met Ala Thr Ala Arg 
180 185 190 

Asn Ser Leu Leu Phe Thr Thr He Gly Pro Tyr Thr Ser Trp Val Leu 
195 200 205 

Trp Leu Asp Ser Asp He Val Glu Ser Pro His Thr Leu He Gin Asp 
210 215 220 

Leu Val Ser His Asp Lys Pro Val He Ala Ala Asn Cys Tyr Gin Arg 
225 230 235 240 



Tyr Tyr Asp Glu Asp Lys Lys Glu Asp Ser He Arg Pro Tyr Asp Phe 
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245 250 255 

Asn Asn Trp He Glu Ser Glu Glu Gly Leu Arg He Ala Ser Thr Met 
260 265 270 

Ser Asp Asp Glu He He Val Glu Ala Tyr Ala Glu He Ala Thr Tyr 
275 280 285 

Arg Pro Leu Met Gly His Phe Tyr Asp Pro Asn Gly Asp Leu Gly Thr 
290 295 300 

Glu Met Gin Leu Asp Gly Val Gly Gly Thr Cys Leu Met Val Lys Ala 
305 310 315 320 

Asp Val His Arg Asp Gly Ala Met Phe Pro Asn Phe Pro Phe Tyr His 
325 330 335 

Leu He Glu Thr Glu Gly Phe Ala Lys Met Ala Lys Arg Leu Gly Tyr 
340 345 350 

Gin Val Phe Gly Leu Pro Asn Tyr Leu Val Phe His Tyr Asn Glu 
355 360 365 

<210> 71 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence", primer DMN5 



<400> 71 



agatgaggtg attccacgta atttgccagc 



30 



<210> 72 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DMN3 
<400> 72 

ttttgattgt catctatttc gcacaccctg 30 

<210> 73 
<211> 12 
<212> PRT 

<213> Pichia pastoris 
<400> 73 

Gly Gly Gly Ser Ser He Asn Phe Met Met Tyr Thr 
15 10 

<210> 74 
<211> 10 
<212> PRT 

<213> Pichia pastoris 
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<400> 74 



Asp Met Trp Pro Met Val Trp Ala Tyr Lys 



1 



5 



10 



<210> 75 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PAX5 for amplification of 
5' -region of Ogataea minuta A0X1 gene 



<210> 76 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PAX3 for amplification of 
3' -region of Ogataea minuta A0X1 gene 



<400> 75 



ggnggnggnw snwsnathaa yttyatgatg tayac 



35 



<400> 76 



ttrtangccc anaccatngg ccacatrtc 



29 
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<210> 77 
<211> 5817 
<212> DNA 

<213> Ogataea minuta 

<220> 

<221> CDS 

<222> 2349. .4340 



WO 03/091431 




<400> 77 






aagctttctt 


tcgcaaacag 


ctctttggta 


aggcgcactt 


taaaagataa 


tctacatcca 


tttgcgatta 


cgtaagccac 


aaaatttcag 


ggctagcgat 


agaatgtatc 


agtgttatta 


aagatccgaa 


gaaagggagc 


aagaaggcca 


tcaatgtagc 


tgttcaggtc 


tttcaacagg 


caagtcgttg 


ctgcggttcg 


actggcatag 


ccgacgtgca 


gggtgttttc 


gggcttgatg 


tggaggattt 


tcaccccgta 


ggacttgtcg 


ttgaaagcgc 


accatctgat 


tttcttagag 


cgcagaacca 


cctcttccag 


ctgctcgcga 


ccaacggcac 


gctcctttct 


gatgatgatg 


gagaagatct 


cctgcgcaaa 


gtccagggtc 


atgttttcaa 


gcagccattt 


gtctttggag 


tagcggaata 


ggtagtttgc 


ttcgcctccc 


gtgagctttg 


gggtggtctt 


cacctcgtct 


gagccgtcgg 


agtagcccgc 


ggcagtgacg 


ttgatgagat 


ggggcaagat 


cggcgacgag 


gtgatgtctc 


cgtcaaaagt 


cacgagctgg 



gaggagaata 


gagtgcccag 


ctgataaaga 


60 


gaaaaataaa 


aaaataaaac 


tgaaccggca 


120 


gaaactcgta 


caagatcagg 


ttggcgaggg 


180 


gtggctctag 


gagtagaaaa 


caatagaata 


240 


cgccagacgt 


tctagtaggt 


agcccaatcg 


300 


ttcttggtct 


cgtctggact 


ggagatccaa 


360 


tcgttggcgc 


cgagggagct 


gaactggtcg 


420 


gttcggttgt 


cgttgcagct 


gaggaactct 


480 


ccaatatcga 


cccagatgtc 


cgagcctccg 


540 


gaagggaagt 


ggcggagacg 


tttgtctacg 


600 


acgagtttgt 


agccttcttt 


ggggaccagt 


660 


gcatgcaatg 


aaagtttctt 


gatcaggtcc 


720 


cggatgatgt 


cttcctcgga 


ccagtcgagc 


780 


aagaactcga 


gtccgccaag 


ctcgttggag 


840 


atcaccagaa 


cgttctggcg 


ctgtctgtcg 


900 


atgagcccct 


tgagtcgggc 


gtagtacttg 


960 


atgccgacat 


agaggtcttt 


ggcgagcagc 


1020 


gcgtcgaagt 


tggagccgtc 


atcgtagaga 


1080 


agtctgcggt 


gtacggatgt 


tttgttgtgg 


1140 
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aaagtgttgg agagctcgag aagttgcgcc 
gagggcgcta caagtctcct tttgctgatt 
ttctccaggg gcaatcgggt gaagaaacag 
gacatttcag gcattcccgc ctgggtcatc 
tcatggaaga tttccgcgta gcgtcgcttc 
gcggagatcc cattggactt gactgcatag 
atccactcaa tcagtccgtc tcggcggtgc 
gttgtcattt gcgggagggg tgtaaagcag 
ttcctacttg aatgctaggc tggctaattg 
gactgcaaat gacgacggta aacagaatcc 
agagttcgag ccggggaggg agtgacgatg 
ggaaatagcc gtcaaaagaa aaacagaagg 
cccgcgctgg ctttccccgg ccggggaggc 
ttcgcgtagc ccctcggttg cctattgagg 
tgacagtttg tggggtaaca acggtgtccg 
ttagagacct actacggagt ttcagtgtct 
ccgtgtgacg acacccccgc atggcttttg 
cactctgggc atgagcagtg gtgtgcctgg 
aaactgcgta taaatagcta cttccatctc 
aagaagcaga tcactcaact tgttcaaaga 
cgaaaaaaat ggctattcct gacgaattcg 
gctgcgccat cgccggtaga ctcggtaacc 
agggtggtga gaacaacatc aataacccat 
acatgagact cgactccaag acggctacct 
acggcagaag ggccattgtc ccctgcgcta 
tcctcatgta caccagagcc tcggcctccg 
ccaccgacga gctgcttccg ctcatgaaga 
acagggaggt gcacggtttc gacggtccga 
caactgccca agacttcctg agagcctgcg 
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gtgttcagaa tgagccgaat 


gtcgttgaac 


1200 


gtgcggcgtc 


cgtcctcgat 


gtagaacgcc 


1260 


ccaacggaag 


gcaccaattg 


gaccaatctg 


1320 


tcgatgttgt 


cgttgatcag 


cagctcgagg 


1380 


gcttccgaat 


tcaccatgag 


gtcgtccact 


1440 


agaacaaacg 


gggtggccag 


caagcccttg 


1500 


tccttgagcg 


cgtactcgac 


tctgtatctg 


1560 


ctcagccggt 


gactgtgcaa 


ggacgaacgg 


1620 


ggtatggcac 


aaacggcaca 


aacggcagat 


1680 


actcagctgg 


cactaactgg 


gtgtagacta 


1740 


cagccagaaa 


aagagccggt 


acgcaatcag 


1800 


ggctgcagtt 


ttgctgccgc 


ccgccgcgcg 


1860 


agccggctaa 


agaaaatagc 


ctatttcgat 


1920 


gttacttttc 


gctccctctt 


ttgggccaac 


1980 


aggccagcta 


ttcggcaaac 


aatagacaga 


2040 


tcggaagctg 


cacagcccga 


atgtcggagc 


2100 


gcaatctcac 


atcgcccctc 


cctgcgtctc 


2160 


tgtatctctg 


gcccccgcgg 


ggcagacagc 


2220 


ctacttgttg 


caccattgcc 


atagtaagaa 


2280 


ctcttgtgtt 


ctgttacgac 


ttacgactta 


2340 


atatcatcgt 


tgtgggtgga 


ggctcatgcg 


2400 


tcgacccgga 


cgttactgtg 


gctctcatcg 


2460 


gggtctacct 


tcctggtgtc 


tatccaagaa 


2520 


tctacaactc 


gagaccatcc 


aagcacctga 


2580 


acattcttgg tggaggttcc 


tccatcaact 


2640 


actacgacga 


ctgggagcaa 


gagggatgga 


2700 


agctcgagac 


gtatcaacgt 


ccttgcaaca 


2760 


tcaaggtctc 


cttcggtaac 


tacacctacc 


2820 


agtcgcaggg tattcctttc 


aacgacgatc 


2880 
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ttgaagacct caaggcctcg cacggagctg agtactggct caagtggatc aacagggatc 2940 
tcggtagaag atcggactcg gcacacgcct acatccaccc taccatgaga aacaagagca 3000 
atctgttcct cattacgtcc accaaggctg acaaggtgat cattgagaac ggcgttgctg 3060 
tcggtgtcag gaccgttcca atgaagccgg tcgagaccaa aaaccctcca agcaggatct 3120 
tcaaggccag aaagcaaatt gtggtttcgt gcggtacgat ctcctctcca ttggtgctgc 3180 
aaagatctgg tatcggtgcg gcccacaagc tgagacaagc gggcatcaag ccgatcgtcg 3240 
acttgcctgg tgtcggtgag aacttccagg accactactg cttcttcacc ccatactatt 3300 
ccaagccaga ggttccaacc tttgacgact ttgtcagagg tgacccagtc gctcaaaagt 3360 
ccgcctttga ccagtggtac tccaacaagg acggtcctct taccaccaac ggtatcgagg 3420 
ctggtgtcaa gatcagacca accgacgagg agttggccac ggctgacgat gacttcatcc 3480 
aagggtacca cgagtacttt gacaacaagc cagacaagcc actgatgcat tact.ctgtca 3540 
tttccggttt cttcggtgac cacaccaaga ttccaaacgg caagttcttc accatgttcc 3600 
actttttgga gtacccattt tcgagaggtt tcgtttatgc tgtttcccca gacccatacg 3660 
aagctccaga ctttgatcca ggtttcctga acgattccag agacatgtgg cctatggttt 3720 
ggtcttacaa gaagtcgaga cagacagcca gaagaatgga gtcgtttgct ggtgaagtca 3780 
cctcgcacca cccactctac ccggttgact ctccagcccg tgccaaggac ttggatctcg 3840 
agacatgcaa ggcatttgct ggaccaaacc acttcaccgc caacttgtac cacggttcct 3900 
ggactgttcc aattgagaag ccaacgccaa agaacgactc gcacgtgacc tgcaaccagg 3960 
tcgagatctt ctccgacatt gactactctg ccgaggacga tgaggctatt gtcaagtaca 4020 
tcaaggagca cactgagacc acctggcact gtttgggaac ctgttcgatg gctccacaag 4080 
aaggtagcaa gatcgctcca aagggtggtg ttgtcgatgc cagattgaac gtgtacgaag 4140 
tgaagaacct caaggttgcc gacctgtcga tctgcccaga taacgttgga tgtaatactt 4200 
actccactgc tcttctgatt ggtgagaagg ctgccacttt ggtcgccgag gacctgggat 4260 
actcaggatc tgatctcgcc atgaccattc caaacttcaa gctaggtact tacgaggaga 4320 
agggtctggc tagattctaa gagacggtgc ccgactcttg ttcaattctt ttggttcttt 4380 
ttctgttttt ctctacgatt ctacttgatg atgtatgacg agtgaagatt gtgttttttt 4440 
ctctctatag ttttgactgt aatgaaaata gtctacatga atgaaagaga tagctgacca 4500 
atacggggcg tctggtcacg tgatgtatca cgtgatcttt aagttttcga aatgactaaa 4560 
tttataacga aaaaaagagt ctaaatgaaa aaaaatcgat ctctgccaaa gactcatcga 4620 
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taggctaact 


caggaagcat 


tccgagcaac 


gcataatgcc 


ctcaaccaca 


gtctcagaga 


4680 


tgcgcaaaaa 


ggtgctgatg 


atcgacaatt 


acgactcgtt 


cacatggaac 


ttgtacgagt 


4740 


atctttgtca 


agagggagcc 


gatgtcgagg 


tctatcgtaa 


cgacaagatc 


acaattgaag 


4800 


aaatcgagga 


aatgaagcct 


gacattatag 


tgatttcgcc 


aggccccgga 


catccgagat 


4860 


cggactctgg tatctctcga 


aagactattg 


agattttcaa 


gggccggatt 


cctgtttttg 


4920 


gagtgtgcat 


gggccaacag 


tgcatttacg 


aggttttcgg 


gggagacgtt 


gagtacgctg 


4980 


gtgaaattgt 


tcacggaaaa 


acctcttctg 


tgacccacga 


caatcgtgga 


gtcttcaaga 


5040 


acgttccgca gggagttgct 


gtgacgagat 


accattcgtt 


ggctggaacg 


ctaaaaactt 


5100 


tgcccagcga 


gttggaggtg 


actgcccgta 


ccactaacgg 


tatcattatg 


ggtgtcaggc 


5160 


ataaaagata 


cactattgaa 


ggcgttcagt 


ttcacccgga 


gtccattttg 


acagaagagg 


5220 


ggcacttaat 


gatcaagaac 


attttgaaga 


gtagcggtgg 


ttactggaac 


gaggaggagg 


5280 


aggaggtaaa acaaggcggt 


gccaagaagg 


agtcgatttt 


agacaagatt 


tacggcgaga 


5340 


gaaaaaaggc 


gtacgaagag 


attgaaaaac 


agccaggtcg 


ctcgtttgcc 


gatttggagg 


5400 


cctatttgga 


gctatgtggt 


gccccagacg 


ttttgaactt 


ctacgaccgg 


ttaaatgaga 


5460 


acgtcaagca 


aggaaagcct 


gccattttga 


gtgaaatcaa 


gagagcctcg 


ccttcgaaag 


5520 


gggctattca 


gatgggtgcc 


aatgctgcaa 


aacaggcgta 


cacctatgcc 


acggcggggg 


5580 


tttcggctat 


atccgttttg 


acagagccaa 


actggttcaa 


aggaacgatt 


gaggatttac 


5640 


gagttgcgcg tcagacggtt 


ggaaaactcc 


aacaccgtcc 


gtgcattttg 


cgcaaggagt 


5700 


ttgtcttttg caagtaccag 


attctggagg 


ccagactggc 


gggcgcagac 


actgttttgc 


5760 


tgattgtcaa 


gatgctttca 


ggagctgagt 


tgcgcgaact 


ggttggctat 


tcccggg 


5817 



<210> 78 
<211> 663 
<212> PRT 

<213> Ogataea minuta 
<400> 78 

Met Ala He Pro Asp Glu Phe Asp lie He Val 
15 10 

66/109 



Val Gly Gly Gly Ser 
15 
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Cys Gly Cys Ala lie Ala Gly Arg Leu Gly Asn Leu Asp Pro Asp Val 
20 25 30 

Thr Val Ala Leu He Glu Gly Gly Glu Asn Asn He Asn Asn Pro Trp 
35 40 45 

Val Tyr Leu Pro Gly Val Tyr Pro Arg Asn Met Arg Leu Asp Ser Lys 
50 55 60 

Thr Ala Thr Phe Tyr Asn Ser Arg Pro Ser Lys His Leu Asn Gly Arg 
65 .70 75 80 

Arg Ala He Val Pro Cys Ala Asn He Leu Gly Gly Gly Ser Ser He 

85 90 95 

Asn Phe Leu Met Tyr Thr Arg Ala Ser Ala Ser Asp Tyr Asp Asp Trp 
100 105 110 

Glu Gin Glu Gly Trp Thr Thr Asp Glu Leu Leu Pro Leu Met Lys Lys 
115 120 125 

Leu Glu Thr Tyr Gin Arg Pro Cys Asn Asn Arg Glu Val His Gly Phe 
130 135 140 

Asp Gly Pro He Lys Val Ser Phe Gly Asn Tyr Thr Tyr Pro Thr Ala 
145 150 155 160 



Gin Asp Phe Leu Arg Ala Cys Glu Ser Gin Gly He Pro Phe Asn Asp 
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165 170 175 

Asp Leu Glu Asp Leu Lys Ala Ser His Gly Ala Glu Tyr Trp Leu Lys 
180 185 190 

Trp lie Asn Arg Asp Leu Gly Arg Arg Ser Asp Ser Ala His Ala Tyr 
195 200 205 

lie His Pro Thr Met Arg Asn Lys Ser Asn Leu Phe Leu lie Thr Ser 
210 215 220 

Thr Lys Ala Asp Lys Val He He Glu Asn Gly Val Ala Val Gly Val 
225 230 235 240 

Arg Thr Val Pro Met Lys Pro Val Glu Thr Lys Asn Pro Pro Ser Arg 
245 250 255 

He Phe Lys Ala Arg Lys Gin He Val Val Ser Cys Gly Thr He Ser 
260 265 270 

Ser Pro Leu Val Leu Gin Arg Ser Gly He Gly Ala Ala His Lys Leu 
275 280 285 

Arg Gin Ala Gly He Lys Pro He Val Asp Leu Pro Gly Val Gly Glu 
290 295 300 

Asn Phe Gin Asp His Tyr Cys Phe Phe Thr Pro Tyr Tyr Ser Lys Pro 
305 310 315 320 
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Glu Val Pro Thr Phe Asp Asp Phe Val Arg Gly Asp Pro Val Ala Gin 
325 330 335 

Lys Ser Ala Phe Asp Gin Trp Tyr Ser Asn Lys Asp Gly Pro Leu Thr 
340 345 350 

Thr Asn Gly He Glu Ala Gly Val Lys He Arg Pro Thr Asp Glu Glu 
355 360 365 

Leu Ala Thr Ala Asp Asp Asp Phe He Gin Gly Tyr His Glu Tyr Phe 
370 375 380 

Asp Asn Lys Pro Asp Lys Pro Leu Met His Tyr Ser Val He Ser Gly 
385 390 395 400 

Phe Phe Gly Asp His Thr Lys He Pro Asn Gly Lys Phe Phe Thr Met 
405 410 415 

Phe His Phe Leu Glu Tyr Pro Phe Ser Arg Gly Phe Val Tyr Ala Val 
420 425 430 

Ser Pro Asp Pro Tyr Glu Ala Pro Asp Phe Asp Pro Gly Phe Leu Asn 
435 440 445 

Asp Ser Arg Asp Met Trp Pro Met Val Trp Ser Tyr Lys Lys Ser Arg 
450 455 460 

Gin Thr Ala Arg Arg Met Glu Ser Phe Ala Gly Glu Val Thr Ser His 
465 470 475 480 
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His Pro Leu Tyr Pro Val Asp Ser Pro Ala Arg Ala Lys Asp Leu Asp 
485 490 495 

Leu Glu Thr Cys Lys Ala Phe Ala Gly Pro Asn His Phe Thr Ala Asn 
500 505 510 

Leu Tyr His Gly Ser Trp Thr Val Pro He Glu Lys Pro Thr Pro Lys 
515 520 525 

Asn Asp Ser His Val Thr Cys Asn Gin Val Glu He Phe Ser Asp . He 
530 535 540 

Asp Tyr Ser Ala Glu Asp Asp Glu Ala He Val Lys Tyr He Lys Glu 
545 550 555 560 

His Thr Glu Thr Thr Trp His Cys Leu Gly Thr Cys Ser Met Ala Pro 
565 570 575 

Gin Glu Gly Ser Lys He Ala Pro Lys Gly Gly Val Val Asp Ala Arg 
580 585 590 

Leu Asn Val Tyr Glu Val Lys Asn Leu Lys Val Ala Asp Leu Ser He 
595 600 605 

Cys Pro Asp Asn Val Gly Cys Asn Thr Tyr Ser Thr Ala Leu Leu He 
610 615 620 



Gly Glu Lys Ala Ala Thr Leu Val Ala Glu Asp Leu Gly Tyr Ser Gly 
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625 



630 



635 



640 



Ser Asp Leu Ala Met Thr lie Pro Asn Phe Lys Leu Gly Thr Tyr Glu 



Glu Lys Gly Leu Ala Arg Phe 
660 

<210> 79 
<211> 2348 
<212> DNA 

<213> Ogataea minuta 



<400> 79 












aagctttctt 


tcgcaaacag 


ctctttggta gaggagaata 


gagtgcccag 


ctgataaaga 


60 


aggcgcactt 


taaaagataa 


tctacatcca gaaaaataaa 


aaaataaaac 


tgaaccggca 


120 


tttgcgatta 


cgtaagccac 


aaaatttcag gaaactcgta 


caagatcagg 


ttggcgaggg 


180 


ggctagcgat 


agaatgtatc 


agtgttatta gtggctctag 


gagtagaaaa 


caatagaata 


240 


aagatccgaa 


gaaagggagc 


aagaaggcca cgccagacgt 


tctagtaggt 


agcccaatcg 


300 


tcaatgtagc 


tgttcaggtc 


tttcaacagg ttcttggtct 


cgtctggact 


ggagatccaa 


360 


caagtcgttg 


ctgcggttcg 


actggcatag tcgttggcgc 


cgagggagct 


gaactggtcg 


420 


ccgacgtgca 


gggtgttttc 


gggcttgatg gttcggttgt 


cgttgcagct 


gaggaactct 


480 


tggaggattt 


tcaccccgta 


ggacttgtcg ccaatatcga 


cccagatgtc 


cgagcctccg 


540 


ttgaaagcgc 


accatctgat 


tttcttagag gaagggaagt 


ggcggagacg 


tttgtctacg 


600 


cgcagaacca 


cctcttccag 


ctgctcgcga acgagtttgt 


agccttcttt 


ggggaccagt 


660 


ccaacggcac 


gctcctttct 


gatgatgatg gcatgcaatg aaagtttctt 


gatcaggtcc 


720 


gagaagatct 


cctgcgcaaa 


gtccagggtc cggatgatgt 


cttcctcgga 


ccagtcgagc 


780 


atgttttcaa 


gcagccattt 


gtctttggag aagaactcga gtccgccaag 


ctcgttggag 


840 


tagcggaata 


ggtagtttgc 


ttcgcctccc atcaccagaa 


cgttctggcg 


ctgtctgtcg 


900 



645 



650 



655 
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gtgagctttg gggtggtctt cacctcgtct atgagcccct tgagtcgggc gtagtacttg 960 
gagccgtcgg agtagcccgc ggcagtgacg atgccgacat agaggtcttt ggcgagcagc 1020 
ttgatgagat ggggcaagat cggcgacgag gcgtcgaagt tggagccgtc atcgtagaga 1080 
gtgatgtctc cgtcaaaagt cacgagctgg agtctgcggt gtacggatgt tttgttgtgg 1140 
aaagtgttgg agagctcgag aagttgcgcc gtgttcagaa tgagccgaat gtcgttgaac 1200 
gagggcgcta caagtctcct tttgctgatt gtgcggcgtc cgtcctcgat gtagaacgcc 1260 
ttctccaggg gcaatcgggt gaagaaacag ccaacggaag gcaccaattg gaccaatctg 1320 
gacatttcag gcattcccgc ctgggtcatc tcgatgttgt cgttgatcag cagctcgagg 1380 
tcatggaaga tttccgcgta gcgtcgcttc gcttccgaat tcaccatgag gtcgtccact 1440 
gcggagatcc cattggactt gactgcatag agaacaaacg gggtggccag caagcccttg 1500 
atccactcaa tcagtccgtc tcggcggtgc tccttgagcg cgtactcgac tctgtatctg 1560 
gttgtcattt gcgggagggg tgtaaagcag ctcagccggt gactgtgcaa ggacgaacgg 1620 
ttcctacttg aatgctaggc tggctaattg ggtatggcac aaacggcaca aacggcagat 1680 
gactgcaaat gacgacggta aacagaatcc actcagctgg cactaactgg gtgtagacta 1740 
agagttcgag ccggggaggg agtgacgatg cagccagaaa aagagccggt acgcaatcag 1800 
ggaaatagcc gtcaaaagaa aaacagaagg ggctgcagtt ttgctgccgc ccgccgcgcg 1860 
cccgcgctgg ctttccccgg ccggggaggc agccggctaa agaaaatagc ctatttcgat 1920 
ttcgcgtagc ccctcggttg cctattgagg gttacttttc gctccctctt ttgggccaac 1980 
tgacagtttg tggggtaaca acggtgtccg aggccagcta ttcggcaaac aatagacaga 2040 
ttagagacct actacggagt ttcagtgtct tcggaagctg cacagcccga atgtcggagc 2100 
ccgtgtgacg acacccccgc atggcttttg gcaatctcac atcgcccctc cctgcgtctc 2160 
cactctgggc atgagcagtg gtgtgcctgg tgtatctctg gcccccgcgg ggcagacagc 2220 
aaactgcgta taaatagcta cttccatctc ctacttgttg caccattgcc atagtaagaa 2280 
aagaagcaga tcactcaact tgttcaaaga ctcttgtgtt ctgttacgac ttacgactta 2340 
cgaaaaaa 2348 

<210> 80 
<211> 802 
<212> DNA 
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<213> Ogataea minuta 



<400> 80 



gagacggtgc 


ccgactcttg 


ttcaattctt 


ttggttcttt 


ttctgttttt 


ctctacgatt 


60 


ctacttgatg 


atgtatgacg 


agtgaagatt 


gtgttttttt 


ctctctatag ttttgactgt 


120 


aatgaaaata 


gtctacatga 


atgaaagaga 


tagctgacca 


atacggggcg tctggtcacg 


180 


tgatgtatca 


cgtgatcttt 


aagttttcga aatgactaaa 


tttataacga 


aaaaaagagt 


240 


ctaaatgaaa 


aaaaatcgat 


ctctgccaaa 


gactcatcga 


taggctaact 


caggaagcat 


300 


tccgagcaac 


gcataatgcc 


ctcaaccaca 


gtctcagaga 


tgcgcaaaaa 


ggtgctgatg 360 


atcgacaatt 


acgactcgtt 


cacatggaac 


ttgtacgagt 


atctttgtca agagggagcc 


420 


gatgtcgagg 


tctatcgtaa 


cgacaagatc 


acaattgaag 


aaatcgagga 


aatgaagcct 


480 


gacattatag 


tgatttcgcc 


aggccccgga 


catccgagat 


cggactctgg 


tatctctcga 


540 


aagactattg 


agattttcaa 


gggccggatt 


cctgtttttg 


gagtgtgcat 


gggccaacag 


600 


tgcatttacg 


aggttttcgg 


gggagacgtt 


gagtacgctg 


gtgaaattgt 


tcacggaaaa 


660 


acctcttctg 


tgacccacga 


caatcgtgga 


gtcttcaaga 


acgttccgca 


gggagttgct 


720 


gtgacgagat 


accattcgtt 


ggctggaacg 


ctaaaaactt 


tgcccagcga 


gttggaggtg 


780 


actgcccgta 


ccactaacgg 


ta 








802 



<210> 81 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 0AP5 for production of 
expression cassette with A0X1 gene promoter and terminator 



<400> 81 

ctgcagcccc ttctgttttt cttttgacgg 
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<210> 82 
<211> 90 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence* primer 0AP3 for production of an 
expression cassette with A0X1 gene promoter and terminator 

<400> 82 

cccccggatc caggaacccg ggaacagaat ctagattttt tcgtaagtcg taagtcgtaa 60 
cagaacacaa gagtctttga acaagttgag 90 

<210> 83 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 0AT5 for production of an 
expression cassette with A0X1 gene promoter and terminator 

<400> 83 

cccccccgga tccgagacgg tgcccgactc ttgttcaatt cttttgg 47 



<210> 84 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 0AT3 for production of an 
expression cassette with A0X1 gene promoter and terminator 

<400> 84 

cccataatgg taccgttagt ggtacgggca gtc 33 

<210> 85 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer HGP5 for amplification of 
a gene conferring resistance against hygromycin B 

<400> 85 

gtcgacatga aaaagcctga actcaccgc 29 

<210> 86 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer HGP3 for amplification of 
a gene conferring resistance against hygromycin B 
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<400> 86 



actagtctat tcctttgccc tcggacg 



27 



<210> 87 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification 
5' -region of a, -mannosidase gene 



<210> 88 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification 
5' -region of a -mannosidase gene 



<400> 87 



ggggggtcga catggtggtc ttcagcaaaa ccgctgccc 



39 



<400> 88 



ggggggcggc cgcgtgatgt tgaggttgtt gtacggaacc ccc 



43 



<210> 89 
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<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification of 
Saccharomyces cerevisiae SUC2 gene 



<210> 90 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification of 
Saccharomyces cerevisiae SUC2 gene 



<400> 89 



ggggactagt atgcttttgc aagctttcct tttccttttg 



40 



<400> 90 



ccccagatct tattttactt cccttacttg gaacttgtc 



39 



<210> 91 



<211> 711 



<212> DNA 



<213> Homo sapiens 



<220> 
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<221> CDS 
<222> 7. .711 



<400> 91 














ctcaccatga 


gggtccccgc 


tcagctcctg 


gggctcctgc 


tgctctggct 


cccaggtgca 


60 


cgatgtgaca 


tccagatgac 


ccagtctcca 


tcttccgtgt 


ctgcatctgt 


aggagacaga 


120 


gtcaccatca 


cttgtcgggc 


gagtcaggtt 


attagcagct 


ggttagcctg 


gtatcagcag 


180 


aaaccaggga 


aagcccctaa 


gctcctgatc 


tatgctgcat 


ccagtttgca 


aagtggggtc 


240 


ccatcaaggt 


tcagcggcag 


tggatctggg 


acagatttca ctctcaccat 


cagcagcctg 


300 


cagcctgaag 


attttgcaac 


ttactattgt 


caacaggcta acagtttccc 


tccgacgttc 


360 


ggccaaggga 


ccaaggtgga 


aatcaaacgt 


acggtggctg 


caccatctgt 


cttcatcttc 


420 


ccgccatctg 


atgagcagtt 


gaaatctgga 


actgcctctg 


ttgtgtgcct 


gctgaataac 


480 


ttctatccca 


gagaggccaa 


agtacagtgg 


aaggtggata 


acgccctcca 


atcgggtaac 


540 


tcccaggaga 


gtgtcacaga 


gcaggacagc 


aaggacagca 


cctacagcct 


cagcagcacc 


600 


ctgacgctga 


gcaaagcaga 


ctacgagaaa 


cacaaagtct 


acgcctgcga 


agtcacccat 


660 


cagggcctga 


gctcgcccgt 


cacaaagagc 


ttcaacaggg gagagtgttg 


a 


711 



<210> 92 
<211> 234 
<212> PRT 

<213> Homo sapiens 
<400> 92 

Met Arg Val Pro Ala Gin Leu Leu Gly Leu Leu Leu Leu Trp Leu Pro 



Gly Ala Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Val Ser 



1 



5 



10 



15 



20 



25 



30 
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Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Val 
35 40 45 

He Ser Ser Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 
50 55 60 

Lys Leu Leu He Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser 
65 70 75 80 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser 

85 90 95 

Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Ala Asn 
100 105 110 

Ser Phe Pro Pro Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys Arg 
115 120 125 

Thr Val Ala Ala Pro Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin 
130 135 140 

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr 
145 150 155 160 

Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser 
165 170 175 



Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr 
180 185 190 
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Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys 
195 200 205 

His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro 
210 215 220 

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
225 230 

<210> 93 
<211> 1428 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> 1. . 1428 

<400> 93 

atgggttgga gcctcatctt gctcttcctt gtcgctgttg ctacgcgtgt ccagtctgag 60 
gtgcagctgg tggagtctgg gggaggcctg gtcaagcctg gggggtccct gagactctcc 120 
tgtgcagcct ctggattcac cttcagtagc tatagcatga actgggtccg ccaggctcca 180 
gggaaggggc tggagtgggt ctcatccatt agtagtagta gtagttacat atactacgca 240 
gactcagtga agggccgatt caccatctcc agagacaacg ccaagaactc actgtatctg 300 
caaatgaaca gcctgagagc cgaggacacg gctgtgtatt actgtgcgag agatcggatt 360 
attatggttc ggggagtcta ctactactac ggtatggacg tctggggcca agggaccacg 420 
gtcaccgtct cctcagctag caccaagggc ccatcggtct tccccctggc accctcctcc 480 
aagagcacct ctgggggcac agcggccctg ggctgcctgg tcaaggacta cttccccgaa 540 
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ccggtgacgg 


tgtcgtggaa 


ctcaggcgcc 


ctgaccagcg 


gcgtgcacac 


cttcccggct 


600 


gtcctacagt 


cctcaggact 


ctactccctc 


agcagcgtgg 


tgaccgtgcc 


ctccagcagc 


660 


ttgggcaccc 


agacctacat 


ctgcaacgtg 


aatcacaagc 


ccagcaacac 


caaggtggac 


720 


aagaaagttg 


agcccaaatc 


ttgtgacaaa 


actcacacat 


gcccaccgtg 


cccagcacct 


780 


gaactcctgg 


ggggaccgtc 


agtcttcctc 


ttccccccaa 


aacccaagga 


caccctcatg 


840 


atctcccgga 


cccctgaggt 


cacatgcgtg 


gtggtggacg 


tgagccacga 


agaccctgag 


900 


gtcaagttca 


actggtacgt 


ggacggcgtg 


gaggtgcata 


atgccaagac 


aaagccgcgg 


960 


gaggagcagt 


acaacagcac 


gtaccgtgtg 


gtcagcgtcc 


tcaccgtcct 


gcaccaggac 


1020 


tggctgaatg 


gcaaggagta 


caagtgcaag 


gtctccaaca 


aagccctccc 


agcccccatc 


1080 


gagaaaacca 


tctccaaagc 


caaagggcag 


ccccgagaac 


cacaggtgta 


caccctgccc 


1140 


ccatcccggg 


atgagctgac 


caagaaccag 


gtcagcctga 


cctgcctggt 


caaaggcttc 


1200 


tatcccagcg 


acatcgccgt 


ggagtgggag 


agcaatgggc 


agccggagaa 


caactacaag 


1260 


accacgcctc 


ccgtgctgga 


ctccgacggc 


tccttcttcc 


tctacagcaa 


gctcaccgtg 


1320 


gacaagagca 


ggtggcagca 


ggggaacgtc 


ttctcatgct 


ccgtgatgca 


tgaggctctg 


1380 


cacaaccact 


acacgcagaa 


gagcctctcc 


ctgtctccgg 


gtaaatga 




1428 



<210> 94 
<211> 475 
<212> PRT 

<213> Homo sapiens 
<400> 94 

Met Gly Trp Ser Leu He Leu Leu Phe Leu Val Ala Val Ala Thr Arg 
15 10 15 

Val Gin Ser Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Lys 
20 25 30 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
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35 40 45 

Ser Ser Tyr Ser Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
50 55 60 

Glu Trp Val Ser Ser He Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala 
65 70 75 80 

Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn 

85 90 95 

Ser Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 
100 105 110 

Tyr Tyr Cys Ala Arg Asp Arg He He Met Val Arg Gly Val Tyr Tyr 
115 120 125 

Tyr Tyr Gly Met Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val Ser 
130 135 140 

Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser 
145 150 155 160 

Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp 
165 170 175 

Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr 
180 185 190 
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Ser Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr 
195 200 205 

Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin 
210 215 220 

Thr Tyr lie Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp 
225 230 235 240 

Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro 
245 250 255 

Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro 
260 265 270 

Pro Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu Val Thr 
275 280 285 

Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn 
290 295 300 

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg 
305 310 315 320 

Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val 
325 330 335 



Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser 
340 345 350 

83/109 



WO 03/091431 




PCT/JP03/05464 



Asn Lys Ala Leu Pro Ala Pro lie Glu Lys Thr He Ser Lys Ala Lys 
355 360 365 

Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp 
370 375 380 

Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe 
385 390 395 400 

Tyr Pro Ser Asp He Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu 
405 410 415 

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe 
420 425 430 

Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly 
435 440 445 

Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr 
450 455 460 

Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
465 470 475 

<210> 95 
<211> 7 
<212> PRT 

<213> Saccharomyces cerevisiae 
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<400> 95 



Val Gly Phe Leu Asp His Met 



1 



5 



<210> 96 
<211> 7 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 96 

Pro Ser Thr Lys Gly Val Leu 
1 5 

<210> 97 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PHI5 for amplification 
Ogataea minuta HIS3 gene 



<400> 97 



tnggnttyyt ngaycayatg 



20 



<210> 98 



<211> 20 



<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PHI3 for amplification 
Ogataea minuta HIS3 gene 

<400> 98 

arnacnccyt tngtnswngg 20 

<210> 99 
<211> 3831 
<212> DNA 

<213> Ogataea minuta 

<220> 

<221> CDS 

<222> 1839. .2552 



<400> 99 



ctgcagatgc 


gccgttgctg 


ctgagcaaag 


tgaaagagca 


cagagccaaa 


attgcctctg 


60 


ttttggaaca 


gattgacccg 


aagttggagg 


aactgaacaa 


agaaaaagaa 


gctcacattt 


120 


ccagtgaaga 


tatccgggac 


ggttggaaca 


gctcttttat 


caacaagaaa 


tctgagattg 


180 


aggaaccagc 


gtccaacaca 


aaaagcgact 


ctgcttcgtc 


tgtcaagaag accaaggcga 


240 


tagagaccat 


taacagtcca 


aaattgtcga 


aagaaccgac 


cccgtccaaa 


ccgttagacc 


300 


aattgggcga 


gctggaactg 


ttggaagaga 


ccgaacgatt 


cgcccagatc 


tcgtctcaag 


360 


acctgcttaa 


atcgatcaag 


tttcttgaga 


gacatctata 


catagtgagc 


gagcagcaga 


420 


aggacgcgtt 


gatgatgaag 


tgttttgact 


acgagctgga 


cggtgactcc 


cagcgtgcca 


480 


aacagagcgt 


tcaccaggcg 


ctgattctgc 


aatatttgga tgatctgttc 


aaagccgctg 


540 


gcggcccgcg 


cgccagtcca 


caccagaagg agcaggctat 


tggtctgttc 


attgggaaac 


600 
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tgcttgacaa aacgacgcct gcctcgcggg 
atcacattgt ttccagatgc gagattatca 
agcccgaggg ggttgaacag atacagctga 
tcaacctgcc ttcccagaaa accccggagt 
tgcagaaggc gattgaaacc gaaaaattgg 
cggtggaaga cgccgagggt gttttggaac 
aggcattgct ggagaacgag gaggagttca 
ctcttgagca aatcgaagaa gagcgaccac 
aaacagctga ccttgttgat tgaagctcaa 
gcacttaatc catatttttg agaggaggca 
tcattgcttg cagttttttg agaatctcag 
cgtcgtactt cttagtggcc caatagtaga 
cgtactcttc cagttggtcc gcagtcatcg 
agagcaagtc agattcaaga attccccgct 
ttgtttccac gtcctcattg tctcttggga 
cctcctcagt taacatggtg tgggtgtttg 
cgaatcttct tctggtcaca aatcctgtca 
aactagcctt gtctagggag tagttaacat 
ggaaagcagc gacagatcgg ccgaccgcga 
ttaaaaaaaa gagtcaaaaa aacatcctga 
ggagtcatcc gacggtatcc ctttacagtc 
gcaagctgga aaacggcaca aatgatgcaa 
tcaccaatga aaccagcatc cagatcatcc 
aagagtcgat tcttggggcc acttacgaaa 
cacaggtgat ctccatcaag acaggactcg 
ccaaacactc tggttggtca ttgattgtcg 
atcacactgc ggaagacgtc ggcattgcac 
ctgtcaaagg tctcaaacga ttcgggcacg 
gcgcggttgt tgatctgtct aaccgtccat 



PCT/JP03/05464 

cttttgaggc cgattggaag aagacttatc 660 
agcaagaaca cgaacaagag ggccaagaag 720 
gatccatgga ccccaactcg gagctggtga 780 
acgaggcttt caagcaacta ccggagccaa 840 
acgaaatcaa ccgtgttttt gcctccatgt 900 
tgtttgaccg ctgcggggtg attcagatac 960 
accagttgaa acatgagtac gagggagaac 1020 
aaaccgcaaa ggaagagaac gcttttatac 1080 
attacgctaa acgatatata catgtcaatt 1140 
ttctaagaat ctctctagtt ttgttctcgc 1200 
agttcttcca cttctcaggc agcggggtga 1260 
tatcccagtc cggctcat.ca agcaatttgt 1320 
aagccaagta cttgtccgca aatctactca 1380 
ttcttgactg gtaaaccagt cgtcttctct 1440 
ttggctcgac cctgatcttc agctctccgt 1500 
ctccctggcc aagtctggcc accgaggttg 1560 
gcttaagcat tttgtccgtt gtgagaccaa 1620 
ttgtaatgga tcttttcgtt ttctttgctc 1680 
ctatcgacgc gacgataggg attttttttt 1740 
agagaaactt ttcatgggga accatgtcca 1800 
aaaaaaacat gtctgaagag aacaagaaac 1860 
aagctgctcg gtttgcagag gtgagaagag 1920 
tgaacttgga tggtggactc atcgagtgca 1980 
aagagagcca cgcggcacaa aatacgagtg 2040 
gtttccttga ccacatgctg cacgcccttg 2100 
agtgtattgg ggacctgcac attgacgacc 2160 
tgggtgaaac gttcaagcgc gcgttgggac 2220 
catacgctcc actggatgag gctctaagtc 2280 
ttgccgtggt ggaacttggc ctgcgcagag 2340 
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aaaaaatcgg 


ggaccttagt 


tgcgagatga 


ttccccacgt 


tttggagagt 


tttgctacga 


2400 


gcgcgcacat 


cacgatgcac 


gtcgattgtc 


ttcgcgggtt 


caatgaccac 


caccgcagtg 


2460 


aaagcgcgtt 


caaggcattg 


gccgttgcca 


tcagagatgc 


cacgagctac 


acgggccgtg 


2520 


atgatgttcc 


aagtacgaag 


ggagttttga 


tgtaactcca 


cacccaggag 


cttctactaa 


2580 


tattcagccc 


tctccctctt 


catcgtgtac 


agtttaacca 


tactagacta 


accaactccg 


2640 


ccgtattctc. 


acgtagccgc 


aaccgaaagc 


cctggaaagc 


agatagtcta 


accaatcgag 


2700 


agattgggta 


ttcaaatatc 


gattttaggc 


aattgtaccc 


gtcttgagcc 


gccacccgcc 


2760 


actacagcca 


caatttgcac 


cgccaccgaa 


aaatttcctg 


cgtcgcgctt 


tgtttcccct 


2820 


ccgtttgtct 


tgtcctttct 


tgtcttaatg 


cgtctggttt 


gcttgttttc 


ttctttgccg 


2880 


tagtctgatc 


ccacacgcag 


ccgtcaactg 


aaccgccaca 


ggaatcccgc 


ttcgtcgcga 


2940 


atgttgaacg 


gtccgtcggt 


agactcttct 


tcttcgaccc 


cgtctgccct 


gtataaagag 


3000 


gcaggcgctc 


tgggagttta ttcctactac 


tacgagaacc 


agcgtgagtc 


cttcaacaga 


3060 


gcccgtctga 


cctcccctat 


acgatccggt 


tctcctcaaa 


ctaagctcac 


tgccagaccg 


3120 


tccaaggtgt 


ccgaggtttc 


cggcccaatc 


aacttaatca 


actcaatgtc 


gtctcctata 


3180 


ccccatttgc 


cctcttctcc 


gacgcctcgc 


atgtcccgtt 


ctaacggcca 


cgccaatgga 


3240 


caatctccca 


caactccgtt 


caagacagca 


gatatgccgt 


cacgagtcag 


cacgccgtcg 


3300 


tcgtactcgc 


gacagctggg ctcgccgccc 


aaactcgacc 


tggtgaaccc 


tgccccggtg 


3360 


acggacgagg aactcatggt 


gacgagccgc 


gagctcattc 


aggacgcaat 


gcgctcaaga 


3420 


agcgtacaca 


gagagccttc 


gcagctggaa 


ctgtggatca 


aagtgatgtc 


gttgctcacg 


3480 


ggaaaagata 


aggtagggaa 


gtgtcttcaa 


tacggaatac 


ggattctgat 


cgcatactcg 


3540 


gtccgggcca 


ggaagacgcc 


cttcctgtcc 


gacttcaagc 


tcacgggcgt 


tgacttcacg 


3600 


gggtccaaag agaacgttct 


gttgcagctg 


gtgcggaaac 


cagaactgct 


ggtgattctg 


3660 


tttctaggcc 


agtttgagtc 


caaactcgtc 


gggcttacca 


aaatcctctc 


catctacaga 


3720 


cagatgctgc 


gagccggtac 


tgttccgttc 


aaggtaatca 


aactgttcgg 


cagactgaca 


3780 


gactcagttc agatactcag cacaaacgat 


aaggcgtctt 


tgaagctgca 


g 


3831 



<210> 100 
<211> 238 
<212> PRT 



88/109 



WO 03/091431 




PCT/JP03/05464 



<213> Ogataea minuta 
<400> 100 . 

Met Ser Glu Glu Asn Lys Lys Arg Lys Leu Glu Asn Gly Thr Asn Asp 
15 10 15 

Ala Lys Ala Ala Arg Phe Ala Glu Val Arg Arg Val Thr Asn Glu Thr 
20 25 30 

Ser lie Gin lie lie Leu Asn Leu Asp Gly Gly Leu lie Glu Cys Lys 
35 40 45 

Glu Ser He Leu Gly Ala Thr Tyr Glu Lys Glu Ser His Ala Ala Gin 
50 55 60 

Asn Thr Ser Ala Gin Val He Ser He Lys Thr Gly Leu Gly Phe Leu 
65 70 75 80 

Asp His Met Leu His Ala Leu Ala Lys His Ser Gly Trp Ser Leu He 

85 90 95 

Val Glu Cys He Gly Asp Leu His He Asp Asp His His Thr Ala Glu 
100 105 110 

Asp Val Gly He Ala Leu Gly Glu Thr Phe Lys Arg Ala Leu Gly Pro 
115 120 125 



Val Lys Gly Leu Lys Arg Phe Gly His Ala Tyr Ala Pro Leu Asp Glu 
130 135 140 
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Ala Leu Ser Arg Ala Val Val Asp Leu Ser Asn Arg Pro Phe Ala Val 
145 150 155 160 

Val Glu Leu Gly Leu Arg Arg Glu Lys lie Gly Asp Leu Ser Cys Glu 
165 170 175 

Met lie Pro His Val Leu Glu Ser Phe Ala Thr Ser Ala His He Thr 
180 185 190 

Met His Val Asp Cys Leu Arg Gly Phe Asn Asp His His Arg Ser Glu 
195 200 205 

Ser Ala Phe Lys Ala Leu Ala Val Ala He Arg Asp Ala Thr Ser Tyr 
210 215 220 

Thr Gly Arg Asp Asp Val Pro Ser Thr Lys Gly Val Leu Met 
225 230 235 

<210> 101 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DHI5 
<400> 101 

ggcccaatag tagatatccc 20 
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<210> 102 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DHI3 
<400> 102 

cacggcccgt gtagctcgtg g 21 

<210> 103 
<211> 8 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 103 

Ala Val Gly Gly Pro Lys Trp Gly 
1 5 

<210> 104 
<211> 7 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 104 

Ala Ala Met Met Leu Lys Leu 
1 5 
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<210> 105 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence", primer PLE5 for amplification of 
Ogataea minuta LEU2 gene 



<210> 106 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PLE3 for amplification of 
Ogataea minuta LEU2 gene 



<400> 105 



gcngtnggng gnccnaartg ggg 



23 



<400> 106 



naryttnarc atcatngcng c 



21 



<210> 107 



<211> 5615 



<212> DNA 



<213> Ogataea minuta 
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<220> 

<221> CDS 

<222> 1606. .2694 

<400> 107 

ggatccttcc tcgagatccg ggctgttttt caccgaccca tccgatcctg acttcaaccc 60 
cgacttctcc tacgacagac tgtgggagtg tctcgtcagg gcagaacaga tgaccggtga 120 
cgagaaagag ctgctcaggt cgaacgccaa ttacgttgcg aaaaccaagt ttggaaagaa 180 
ggttttcggc gaacaatgga ccaagctgct cgcctttgtt gtcagcttgg agctgtacaa 240 
aagacgccag cgggggaagg tggaggagct gtattgaata aggaatgagg agaatggttt 300 
tggaaagagc cagtttatac atccgtacac cggatctaac aactgttttc acgaaatgca 360 
cgacttttca attttttttt ttacttctaa aattttttat ctctaaaaag ctgtagatct 420 
aagggtatgt gtgttgtatt tgcagcagtc cacttagcaa gaacacacac acacgaatga 480 
ctgaagttgg ccagaaactg aacagcaacc ctgaggttct tctcaagaag agaaagcaag 540 
ccgacagact ccgtctggag aaacaggaac aggctagaaa gagaatcgaa gacaaaaaga 600 
gaaagaagca ggaaagaaga aaggccaagt tcatcagagc agagacacta gttgccaagc 660 
acagaaccac tgaaagagag cagtacagag tgaaaagagt gacgcagaac gagaaaatca 720 
agaccgaaac cgagtccgcc aagcaagaag cagctgggga ggatgaatcc aagcttcttt 780 
tcgttgtgag agtgccaggc ccgcacggtg ccaaggttcc aggaaaagcc agaaaggttc 840 
tgtcgttgct gcgtcttgaa cacacctaca cgggaacttt cataaagtcc aatgccacca 900 
taagacctct tttgagactg atcaacccgt atgtggtgat tggaactcct tcgctggcca 960 
ctgtgagaaa cctgatacaa aagagagcta cagtgaccgt gacaagcgaa gacggttctg 1020 
ctagagaggt taacttggat gacaacaatc tcatcgaaga gaaattggga gagtgtggta 1080 
tcatttgcgc agaagatctt attcacgaga tcgtctcttt gggagactac ttcaagccct 1140 
ccgtcaagtt cctgaatcct ttccaactga acgctcctgt ccacggctgg ggtccgctca 1200 
gtaagttaaa gagactcgag ctgagagaag agagcaagaa ccacaaggtg aacaacgctg 1260 
gaaacgctcc tttgaacgag gttgacattg accagttcat cgctgagcag atctgagggt 1320 
atttaagtaa gcatgttcga gtaatgacaa gatctgtcca cagtaagatt tgaaataatg 1380 
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gtctatcaat ctcgcgtcga tcgacgcgcg acgcctggcc gcttccctcc ggtttccggc 1440 
gccgccagct cctgcgaccg gagaatattg ttttttatct tgatttttcg aggggattga 1500 
gcattaattt ttcacccaca aaatagctag atttcggttt tcaggagcta cagagtcatc 1560 
gtgaacagaa ttgtgacctt ttatcgcagc ttttttacat tcagaatgac cacaaagaac 1620 
atagttttgc tgcctggtga ccacgttggc ccggaggttg ttgacgaggc cgtcaaagtt 1680 
ctcaacgcca tttcggccgc caagccggaa atcaagttca acttcgaaca ccacttgatc 1740 
gggggtgctg ctatcgacgc cactggccag ccaatcacag acgcggctct cgaggcttcc 1800 
aagaaagcag atgctgtcct gctaggatct gtcggaggtc ctaaatgggg tactggtcaa 1860 
gttcgtcctg agcaagggtt gctgaagatc agaaaagagc tcaacttgta cgccaacctg 1920 
agaccgtgca gctttgcatc ggacgccttg ttggacctgt cgcctctgaa gccggaaatt 1980 
gtcagaggta ccgacttcgt tgttgtcaga gagcttgttg gaggaatcta cttcggtgag 2040 
agaaaggagg acgacggatc aggattcgct tccgacactg aggcctactc cgtgcccgaa 2100 
gttcaaagaa tcaccagaat ggctgctttc atggccctgc aaagtgaccc ccctctccca 2160 
gtgtattcgc tggacaaggc caacgttctg gcttcgtccc gtctgtggag aaagaccgtt 2220 
gaagagacta tcaagaacga gtttcctcag ctgaagctgc aacaccatct gatcgactca 2280 
gccgctatga ttttggtgaa gtccccaacc aaactgaacg gtgttgttct cacatccaac 2340 
atgtttggag acatcatctc tgacgaagct tcggtgattc ccggttcgct gggcctgctg 2400 
ccgtccgcat ctctggcttc tcttccagac tccaacgagg cgttcggtct gtacgagcct 2460 
tgccacggtt ccgctcccga tctcgccaaa ggactggtga acccgctggc taccattctc 2520 
tcggccgcca tgatgctcaa gttgtcgctc aaccttgttg aggagggccg tgccgtcgaa 2580 
aaggctgtca gagccgttct ggaccaaggc atcatgactg cagacttggg cggatcgtcg 2640 
tcgaccactg aggttggaga cgctgttgcc aaggaagtga ccaaattgct gggctaaagg 2700 
ggtcaatttt gtcctgatcc ggcagagatt gttccatgca ctcgtcgagc ttccatgcag 2760 
cgagcaacct gtccctcgtg tagcagctgt tcccctcaat atactggtgg ctcgccctat 2820 
agtgagccag ctaccttctt ctataaatag cctaggcata cccgaatttc ttttgctccc 2880 
cgagaacgta gcccgacgcg cgcctgaaca atagaaaaaa ttacaaacaa tagcggctcc 2940 
aaaaatctat tgtcggagcg ttttttcaca gacttctatt cgaggtttgg tgatcctgtt 3000 
tgtttttgtt ttgttgttat atgtcaccaa tcgtgaaatt ttcagacccg tagttcaacc 3060 
ttgtcaggaa ctcaatcact ggttcaagtc tctgccaatc gcctcggcac aaactactcc 3120 

94/109 



WO 03/091431 



• 



PCT/JP03/05464 



cgtcctgcat ttcatcctct tctgaacggt tgcaagcact ctaggtgttt cagaattggc 3180 
tgtacgacaa gcaacacaag gcaacaccag gcagcaaaac aagcaaaaca agcaaaaaaa 3240 
ggcaccgtca attggaacaa cctgttgaac ggtgatagca tcacgtgtct ttgaaataac 3300 
gaaacagcat cctcattcaa cacccctgac ctgtatttct ctggctccat cctgttccac 3360 
gatgacagcc tcctgcggtc cgttcaagct cgcactcagt ctgctgttga tctcgccatc 3420 
gacgctcgca tccttctcgt acttgggatg ctactcctcg tcttccgtcg actccctttc 3480 
gctgtcggac tcatacatct accagtcctc gttgcattgc aagtcgcaat gctccggtag 3540 
cgcggtggcc gctctgaccg gcggaaataa gtgctattgc ggcgactcag taccttctgg 3600 
cgacgccagc agcgactcca aatgctcgac cgcctgtgac gggtacggct cggaaaactg 3660 
cggtggcagc gggtactatt cggtgtatgt tgactccgac caagaaaacg actcgagctc 3720 
gggatcgtcc agttcggaaa ccaccagctc cacaagctcc acaagctcca ccagctccag 3780 
ctccacctcg agttctacct cgacaagttc aagctcaaca agctcaacga gctcgtccac 3840 
tttgacgagc tcctcctctt cgtcatcatc aacttcgacg tcgagctcct ccgcttcgtc 3900 
ggtctctgaa ataatcacca gttcggcttc ggaaacctcc tccgagacaa ccagcacccc 3960 
atcaacctca tcatcgtcct cgtcgtcatc gtcatcgtca tccgcatcgt cctcttcgtc 4020 
gtcctctacg acgtcgacca cgtcttcatc ctcgtcctcg atctcctcta catcagccac 4080 
aacctcagcc acaacatcag ccacaccaac aacaacctct ccggctgtgc tcgtttccac 4140 
ctctgtttcc cccggagcaa ccatgacgtc tctgatctac atcacccagt cgatctccgc 4200 
ttccagcggg ctgccatcgc cctcttcatc ggcaagcacg ggcaacagct cggcccacga 4260 
ctcaaaaaaa tcctcctcgg gctccaagct tagcggagga gctatagccg gaatagtcat 4320 
cggagtcatt gtgggggtgg cagcgctcat cgcagccgtc ctcttttttc tgtggtacaa 4380 
gaaaagatcc gacgaagacg aagagtccat caacgaaaaa gacgttccgg agatgctcaa 4440 
ttcgccgaga aacaccgttt ctggcctcac ggccgccgca atcggagtca ataagttcgg 4500 
cttcctcagc gaagacgacc gactggacca cccgggagca aaccgaagat tcagcgacgg 4560 
ttcgctgcca aacgcagcgg ccggagcccc cggtgaccaa tcgcgcaagt ccaaagccgg 4620 
aggtcttagg gttatcaatc cagacctcag tgacgaagaa tgaaaaattg tttcttgtct 4680 
tttacggtcg agttcgtccc gttaattagc atatccctcc ttttgtatgg ttattcccca 4740 
acatccttcc gaacactgtg tattttaaac cggcctgtct gcttgttagc gtctaggcta 4800 
cttggtggcg ttctggagtg cttcttctta cgtctttcaa tataatcttg actacttatt 4860 
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caagcctcga 


atagtataat 


ttggggagat 


ccagtcacaa 


gagtacaata 


tacacaaaaa 


4920 


cgctcaaaaa 


caggtccaat 


ctccgtactt 


tgggggtgtc 


cttaacctta 


atgaccagcc 


4980 


cactcgatcg 


agttcaaatc 


aataccctcg 


ttcaccatct 


cccacagcgg 


actcaattct 


5040 


ctcaaaaact 


tgacccgctc 


ggtcagcgct 


ttcacaacgt 


aatcaacctc 


ctcctcggtg 


5100 


gtaaatcttc 


caacaccgaa 


tctgatcgaa 


gagtgggcca 


aagcgtcgtc 


cgcacccaac 


5160 


gcgtgcaaaa 


catatgatgg 


ctccaacgag 


gcggaagtac 


atgccgaccc 


cgaggaaaga 


5220 


gcaatgtcct 


tcaacgccat 


caacagcgac 


tcaccctcca 


cgtacgcgaa 


cgaaacgttc 


5280 


acacagccgg 


ggtaccggcg 


tgttttggaa 


ccgttcagtt 


gcgtgtgttc 


catggccaga 


5340 


agattgttca 


tcaatttgtt 


cgacaaccgg 


gtgatatgct 


cgtggtcggc 


gtcgtactcg 


5400 


gattgcatca 


atctggcagc 


ctctccaaat 


ccacaaacaa 


gcggaggagc 


cagagttccc 


5460 


gacctcagtc 


ctctttcctg 


tcctcctccg 


ttgatcaatg 


ggtccagccg 


gacacggggt 


5520 


cttcttctca 


cgtaacaagc 


acccactccc 


atcggcccgt 


aaatcttgtg 


cgacgaaatg 


5580 


gacatcaggt 


caatgttgca 


cttgttcaca tcgat 






5615 



<210> 108 
<211> 363 
<212> PRT 

<213> Ogataea minuta 
<400> 108 

Met Thr Thr Lys Asn He Val Leu Leu Pro Gly Asp His Val Gly Pro 
15 10 15 

Glu Val Val Asp Glu Ala Val Lys Val Leu Asn Ala He Ser Ala Ala 
20 25 30 

Lys Pro Glu He Lys Phe Asn Phe Glu His His Leu He Gly Gly Ala 
35 40 45 
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Ala He Asp Ala Thr Gly Gin Pro He Thr Asp Ala Ala Leu Glu Ala 
50 55 60 

Ser Lys Lys Ala Asp Ala Val Leu Leu Gly Ser Val Gly Gly Pro Lys 
65 70 75 80 

Trp Gly Thr Gly Gin Val Arg Pro Glu Gin Gly Leu Leu Lys He Arg 

85 90 95 

Lys Glu Leu Asn Leu Tyr Ala Asn Leu Arg Pro Cys Ser Phe Ala Ser 
100 105 110 

Asp Ala Leu Leu Asp Leu Ser Pro Leu Lys Pro Glu He Val Arg Gly 
115 120 125 

Thr Asp Phe Val Val Val Arg Glu Leu Val Gly Gly He Tyr Phe Gly 
130 135 140 

Glu Arg Lys Glu Asp Asp Gly Ser Gly Phe Ala Ser Asp Thr Glu Ala 
145 150 155 160 

Tyr Ser Val Pro Glu Val Gin Arg He Thr Arg Met Ala Ala Phe Met 
165 170 175 

Ala Leu Gin Ser Asp Pro Pro Leu Pro Val Tyr Ser Leu Asp Lys Ala 
180 185 190 



Asn Val Leu Ala Ser Ser Arg Leu Trp Arg Lys Thr Val Glu Glu Thr 
195 200 205 
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He Lys Asn Glu Phe Pro Gin Leu Lys Leu Gin His His Leu He Asp 
210 215 220 

Ser Ala Ala Met He Leu Val Lys Ser Pro Thr Lys Leu Asn Gly Val 
225 230 235 240 

Val Leu Thr Ser Asn Met Phe Gly Asp He He Ser Asp Glu Ala Ser 
245 250 255 

Val He Pro Gly Ser Leu Gly Leu Leu Pro Ser Ala Ser Leu Ala Ser 
260 265 270 

Leu Pro Asp Ser Asn Glu Ala Phe Gly Leu Tyr Glu Pro Cys His Gly 
275 280 285 

Ser Ala Pro Asp Leu Ala Lys Gly Leu Val Asn Pro Leu Ala Thr He 
290 295 300 

Leu Ser Ala Ala Met Met Leu Lys Leu Ser Leu Asn Leu Val Glu Glu 
305 310 315 320 

Gly Arg Ala Val Glu Lys Ala Val Arg Ala Val Leu Asp Gin Gly He 
325 330 335 

Met Thr Ala Asp Leu Gly Gly Ser Ser Ser Thr Thr Glu Val Gly Asp 
340 345 350 



Ala Val Ala Lys Glu Val Thr Lys Leu Leu Gly 
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355 



360 



<210> 109 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DL5 
<400> 109 

caggagctac agagtcatcg 20 . 

<210> 110 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DL3 
<400> 110 

acgagggaca ggttgctcgc 20 

<210> 111 
<211> 8 
<212> PRT 

<213> Saccharomyces cerevisiae 



99/109 



WO 03/091431 




PCT/JP03/05464 



<400> 111 



Asp Thr Gly Ser Ser Asp Leu Trp 



1 



5 



<210> 112 
<211> 8 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 112 

Phe Gly Ala He Asp His Ala Lys 
15 

<210> 113 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence', primer PLE5 for amplification 
Ogataea minuta YPS1 gene 



<400> 113 



gayacngght cntcngayyt ntgg 



24 



<210> 114 



<211> 23 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer PLE3 for amplification of 
Ogataea mi nut a YPS1 gene 

<400> 114 

ttygghgcna tygaycaygc naa 23 

<210> 115 
<211> 3661 

<212> DNA . . 

<213> Ogataea minuta 

<220> 

<221> CDS 

<222> 1712. .3523 

<400> 115 

gaattcacca gttatctgga cgaggcttgt gtttcagacg agttgctgta cagtcaaatt 60 
tgccaggatt attgctcatt gattgggctt tcttccaact ctcccctgta caacaccctt 120 
ctctctagtt tcattgcact gcccagtttt atcaaatacc acaggatatc caagctttct 180 
ggtaagctca actggacaac ggaaaacgag ctgccgtttg aaatcaatct gccactgttt 240 
ctgcaatttc attctgtgtt tatctgcccc atctccaaag aggagactac tcctacgaat 300 
ccgcctatag ttctgggttg ccatcacatc atatcgaagg agagcgctga caagctattg 360 
aaacagattt tccgggtgaa gtgtccatac tgtccaatga cttggtatga agatcgtctc 420 
aaagaggctc gctttgtgga tatatgattt gaaagattac agcgattgta agacggttat 480 
ttgatacaag ttggttgatt tttcaaggct gtgtaggaaa atttggagta aaaaaaattt 540 
tggatctcaa attaagttat caaaagctac gtaggggctg gccgagacga cagcactgaa 600 
tcaataaacc atcagtgatg agcgacgcac agataagaaa cggagcgcag aagagcaaga 660 
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aggcgaaccg gaggtcgagg aagaagcgga gaaccgagga tttctcgtcg tcttctgaga 720 
gctcagattc agacagagag gaggaagtga aggagagcgt tgaagctacc gaggaggttg 780 
aaacattaga gccagaggcc atggatctgg ctatcgatca gctgaatgtt acaggtgccg 840 
acgcggcaat gacgcaggat ttggacaaga ccagactgaa cttacgccgt cttgatgccc 900 
cgttggaggt gacgaggctt gggcagaccg ttgactccgg acgcgctgca aagttgggcg 960 
ggaacgaact gcagggcgcg cagtccaagg ttgagggggc ccgtaatgag ctgagaaatg 1020 
cttacttggg caagatgttg gggctctaca gtgacgactt ggatgctctc aggcagcaga 1080 
gcgatttcac cgagaactcg ctgtccatgt tggcgcagct actgaaaaac agcggtaatg 1140 
tgtttgatga cgaggcgctg aagtcattag ttgaatagaa aacaggcaaa taattttggc 1200 
agggccgttt tgccgatgcg atataggctc tgttgccgat acgttcccgg ggagcttccc 1260 
tacggttgct gttctgtcgg tcttggcgag ttttccactt ttgcggccgc acgaagccca 1320 
gactagccag tcataccagc cgtggactcc gcctacttga cggggaaatt tttcccgtgc 1380 
cacttttccc ggggcaaaat aagtggctaa gcagcagaca agaaaaaaag gctcgaaaaa 1440 
gttaaaagaa gtaacagcag aatatatata gccaagtgtg gtttgtcaga agcaaagcac 1500 
gctaatttga agcattttca cgggtgaaca gcacacaaag atctccaggg gggcgttctg 1560 
gttgtgaatt ttatatagag agcaaaaagg atttagaaat cgccgaaatt tgtttggttt 1620 
agaagtgctt ttattgtgag acgttttcgt gtatcagaag ggcatcttga cactcggtta 1680 
gaatatgagg tgcaaaaaca ttttggaagc aatgttgttg gtggccgggg gcacagtccc 1740 
cgtggcgggg ttgcctgctg gcgagtcgaa ggcaaactcg agtccggggt atctgcgaat 1800 
ggaggccgag atctacagag ggcattcgtt tgagacgtcc caacgcggag gacggccgta 1860 
tatgctggag aagcgagccg aggacggatc ggtgctaatg gagctgcaga acaaccaatc 1920 
attttacaaa gtggagcttg aagtgggttc agacaagcaa aagattggtg tcttagtgga 1980 
tacgggttcg tcagatctgt ggatcatgaa ccaaaacaac tcgtactgtg agtcctcgtc 2040 
ctcgtcctcc aagatgcggg aacgcaaggg cagaaagctg agtgatctca gaaacctgaa 2100 
cttagacgtg agcgaaaaaa acgtgaaggc tgtcggggct gcagagactg aaacgatgac 2160 
cttatcggtg ggagaaggtc tgttttcctg gttcgaaact cagacggacg gcagcggggg 2220 
agaaacagaa acggcttccg gagacagctc cgaggccacc attgattgct ctgtttacgg 2280 
gacattcgac ccgtcctcct ccgatacgtt caaatcgaac ggaacggagt tttcgatttc 2340 
atacgccgat gacagtttcg ccaagggaac atggggcacc gacgatgtga ccttcaacgg 2400 
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tgtcacggtg gatcaattgt ctatggcaat tgctgatgag accaactcgt cgatgggagt 2460 

tcttggaatt ggactcaagg gcctggagac tacgtactcc ggagacgtga cgaatgcgta 2520 

cacgtacgaa aacttgccgt acaagatgca gtcccaggga ctgatcagca agccggtcta 2580 

ctcggtttat ttgaacgaca gcgagtccag cgctgcgtcg attttgtttg gagccgttga 2640 

ccacgacaag tacactggaa cgttgacgtt gctcccgatc atcaacacgg ccgaaagcct 2700 

gggctactcg acccccgtca gactcgaggt gacactgtca aagctttaca cgggctcgtc 2760 

ctcgaataaa acggccgtga gcatcgcgtc tggggctgcg gcagctctgt tggacacggg 2820 

aaccacgttg acgtacgttc cttcggacat catctctaca atcgtggacc agtacggctt 2880 

tcaatacagc agttcggttg gaacgtatgt ggccaagtgc gactcgctcg acgatgctga 2940 

gattgtcttt gacttccagg gaaccaagat atgggttccg ttctcgtcgt ttgcggtctc 3000 

actcaccacc aacggaggct cgcagtcgtc gtactgtgcg cttggcttga tggacagcgg 3060 

agacgacacc ttcactctgg gagactcgtt cctcaacaac gtctacttcg ttgccgatct 3120 

agagaacctg cagattgcca ttgctccggc taacctggac tccacgtcgg aggacattga 3180 

agtggtgagc gactcgggaa tcccgtctgc aaagtccgct tctgcctact cttccagttg 3240 

gggtgcgtct ggctccgcgg tggcctcgtc gttgtctgtt caaaccggcg cagaaaccgt 3300 

cacctccacc gatgctggct ccgactccac gggatctgcg tctgggtcgt ccggttcggc 3360 

ctcgtcctcc tcgtccaagt cttctgcgtc ctcctcgtct ggttcgtccg gctcgtcgtc 3420 

caagtcgggc tcgagctcgt ccaagtacgc tgccggaaac gcctggggaa tgagcgtctg 3480 

cagcctggct ttcaccatcg cggtctcggt gttggtgatt ggctaacctg gccgcagccg 3540 

ctttgcttcc atcctgctga ccccgccggt aactctggtc ggattgtatt acatacatac 3600 

atacctccca cgcgtttgat atcacgatgt gacttatttt tctgtgcaca gcccggaatt 3660 



c 



3661 



<210> 116 



<211> 604 



<212> PRT 



<213> Ogataea minuta 



<400> 116 
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Met Leu Leu Val Ala Gly Gly Thr Val Pro Val Ala Gly Leu Pro Ala 

15 10 15 

Gly Glu Ser Lys Ala Asn Ser Ser Pro Gly Tyr Leu Arg Met Glu Ala 

20 25 30 

Glu He Tyr Arg Gly His Ser Phe Glu Thr Ser Gin Arg Gly Gly Arg 

35 40 45 



Pro Tyr Met Leu Glu Lys Arg Ala Glu Asp Gly Ser Val Leu Met Glu 
50 55 60 

Leu Gin Asn Asn Gin Ser Phe Tyr Lys Val Glu Leu Glu Val Gly Ser 

65 70 75 80 

Asp Lys Gin Lys He Gly Val Leu Val Asp Thr Gly Ser Ser Asp Leu 

85 90 95 



Trp He Met Asn Gin Asn Asn Ser Tyr Cys Glu Ser Ser Ser Ser Ser 
100 105 110 

Ser Lys Met Arg Glu Arg Lys Gly Arg Lys Leu Ser Asp Leu Arg Asn 
115 120 125 

Leu Asn Leu Asp Val Ser Glu Lys Asn Val Lys Ala Val Gly Ala Ala 
130 135 140 



Glu Thr Glu Thr Met Thr Leu Ser Val Gly Glu Gly Leu Phe Ser Trp 
145 150 155 160 
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Phe Glu Thr Gin Thr Asp Gly Ser Gly Gly Glu Thr Glu Thr Ala Ser 
165 170 175 

Gly Asp Ser Ser Glu Ala Thr He Asp Cys Ser Val Tyr Gly Thr Phe 
180 185 190 

Asp Pro Ser Ser Ser Asp Thr Phe Lys Ser Asn Gly Thr Glu Phe Ser 
195 200 205 

He Ser Tyr Ala Asp Asp Ser Phe Ala Lys Gly Thr Trp Gly Thr Asp 
210 215 220 

Asp Val Thr Phe Asn Gly Val Thr Val Asp Gin Leu Ser Met Ala He 
225 230 235 240 

Ala Asp Glu Thr Asn Ser Ser Met Gly Val Leu Gly He Gly Leu Lys 
245 250 255 

Gly Leu Glu Thr Thr Tyr Ser Gly Asp Val Thr Asn Ala Tyr Thr Tyr 
260 265 270 

Glu Asn Leu Pro Tyr Lys Met Gin Ser Gin Gly Leu He Ser Lys Pro 
275 280 285 

Val Tyr Ser Val Tyr Leu Asn Asp Ser Glu Ser Ser Ala Ala Ser He 
290 295 300 



Leu Phe Gly Ala Val Asp His Asp Lys Tyr Thr Gly Thr Leu Thr Leu 
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305 310 315 320 

Leu Pro He He Asn Thr Ala Glu Ser Leu Gly Tyr Ser Thr Pro Val 
325 330 335 

Arg Leu Glu Val Thr Leu Ser Lys Leu Tyr Thr Gly Ser Ser Ser Asn 
340 345 350 

Lys Thr Ala Val Ser He Ala Ser Gly Ala Ala Ala Ala Leu Leu Asp 
355 360 365 

Thr Gly Thr Thr Leu Thr Tyr Val Pro Ser Asp He He Ser Thr He 
370 375 380 

Val Asp Gin Tyr Gly Phe Gin Tyr Ser Ser Ser Val Gly Thr Tyr Val 
385 390 395 400 

Ala Lys Cys Asp Ser Leu Asp Asp Ala Glu He Val Phe Asp Phe Gin 
405 410 415 

Gly Thr Lys He Trp Val Pro Phe Ser Ser Phe Ala Val Ser Leu Thr 
420 425 430 

Thr Asn Gly Gly Ser Gin Ser Ser Tyr Cys Ala Leu Gly Leu Met Asp 
435 440 445 

Ser Gly Asp Asp Thr Phe Thr Leu Gly Asp Ser Phe Leu Asn Asn Val 
450 455 460 
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Tyr Phe Val Ala Asp Leu Glu Asn Leu Gin He Ala He Ala Pro Ala 
465 470 475 480 

Asn Leu Asp Ser Thr Ser Glu Asp He Glu Val Val Ser Asp Ser Gly 
485 490 495 

He Pro Ser Ala Lys Ser Ala Ser Ala Tyr Ser Ser Ser Trp Gly Ala 
500 505 510 

Ser Gly Ser Ala Val Ala Ser Ser Leu Ser Val Gin Thr Gly Ala Glu 
515 520 525 

Thr Val Thr Ser Thr Asp Ala Gly Ser Asp Ser Thr Gly Ser Ala Ser 
530 535 540 

Gly Ser Ser Gly Ser Ala Ser Ser Ser Ser Ser Lys Ser Ser Ala Ser 
545 550 555 560 

Ser Ser Ser Gly Ser Ser Gly Ser Ser Ser Lys Ser Gly Ser Ser Ser 
565 570 575 

Ser Lys Tyr Ala Ala Gly Asn Ala Trp Gly Met Ser Val Cys Ser Leu 
580 585 590 

Ala Phe Thr He Ala Val Ser Val Leu Val He Gly 
595 600 



<210> 117 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DY5 
<400> 117 

ctcaagggcc tggagactac g 21 

<210> 118 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DY3 
<400> 118 

cgggattccc gagtcgctca cc 22 

<210> 119 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PDI5 for amplification 
5' -region of Saccharomyces cerevisiae PDI gene 
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<400> 119 



tctagaatga agttttctgc tggtgccgtc ctg 



33 



<210> 120 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PDI3 for amplification of 
3' -region of Saccharomyces cerevisiae PDI gene 



<400> 120 



ggatccttac aattcatcgt gaatggcatc ttc 



33 
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imidazole-glycerol-phosphate dehydratase (HIS3 ) gene . 

(5) Claims 41 to 45: inventions relating to 3-isopropylmalate 
dehydrogenase (LEU2) gene. 

(6) Claims 46 to 49: inventions relating to oc-1, 6-mannosyl 
transferase (OCHl) gene. 

(7) Claims 50 to 53: inventions relating to a PEP4 gene. 

(8) Claims 54 to 57: inventions relating to a proteinase B (PRBl) 

gene. 

(9) Claims 58 to 69: inventions relating to a YPSl gene. 

(10) Claims 70 to 73: inventions relating to a KTR1 gene. 

(11) Claims 74 to 77: inventions relating to an MNN9 gene. 

(12) Claims 7 8 to 85: inventions relating to an alcohol oxidase 
(AOX) gene. 

(13) Claims 86 to 93: inventions relating to a glyceryl 
aldehyde-3-dehydrogenase (GAPDH) gene . 



However, there had been publicly known before the priority date 
of the present case: (1) inventions relating to methods of constructing 
a methylotroph yeast capable of producing a mammalian type sugar 
chain; (2) inventions relating to an orotidine-5' -phosphate 
decarboxylase (URA3) gene; (3) inventions relating to a 
phosphoribosyl-amino-imidazole succinocarboxamide synthase (ADEl ) 
gene; (4) inventions relating to an. imidazole-glycerol-phosphate 
dehydratase (HIS3) gene; (5) inventions relating to 3-isopropylmalate 
dehydrogenase ( LEU2 ) gene ; 

(6) inventions relating to a-1, 6-mannosyl transferase (OCHl) gene; 

(7) inventions relating to a PEP4 gene; (8) inventions relating to a 
proteinase B (PRBl) gene; (9) inventions relating to a YPSl gene; 

(10) inventions relating to a KTR1 gene; (11) inventions relating to an 
MNN9 gene; (12) inventions relating to an alcohol oxidase (AOX) gene; 
and (13) inventions relating to a glyceryl aldehyde-3-dehydrogenase 

(GAPDH) gene; (see, International Search Report "C. Documents Considered 
To Be Relevant") . Thus, they cannot be considered as technical features 
that define a contribution over the prior art . 

Such being the case, these 13 groups of inventions are not 
considered as relating to a group of inventions so linked as to form 
a single general inventive concept. 
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